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iii. NOTICE. j 
Twenty-third Annual Meeting, American Gas Light Asso- 
ciation. 

—___ 
OFFICE OF THE Secretary, P. O. Box 1160, 
PROVIDENCE, R. I., September 2ist, 1895. 


The 23d annual meeting of the American Gas Light Association will: 


be held in Philadelphia, Pa., on October 16th, 17th and 18th, 1895. 

The meeting will be called to order by the President, Walton Clark, 
of Philadelphia, Pa., at 9:30 o’clock, a.M., on October 16th, in the meet- 
ing hall at the beadquarters, Continental Hotel, which is located on 
Chestnut street, corner of 9th. 

The Continental is conveniently reached by the principal street car 
lines, as are the other first-class hotels in its vicinity. As the most satis- 
factory quarters are always obtained by writing in advance to the hotel 
people, the following list of hotels is appended, and it is particularly 
suggested that in writing to them a reply be requested, for which a self- 
addressed and stamped envelope should be inclosed, as misunderstand- 


ings and disappointments may thereby be averted. Remember: ‘First 
come, first served.” 
Distance from 
Hotel. Rates. Headquarters. Location. 
4th, 5th and 6th f 

Continental (American plan). ae: oo Cor. of. 9th and Chest- 

(Special rates to those at- 4 od and ist. 4.00 Head- nut streets, 

tending the Convention.,., Rooms with quarters. 

Baths, e 6 
SE iis fcdcshibbien see | vaste eebasencsbae Directly opposite. On Chestnut street. 
Bellevue (European plan) $2.00 and upwards, _ 6 blocks. Broad and Walnut sts. 
Stratford (European plan) $2.00 and upwards. 6 blocks. Broad and Walnut sts. 
Metropole (European plan).. $1.50 andupwards. 7 blocks. Broad and Locust sts. 
Colonnade (European plan). $1.50 and upwards. 6 blocks, 15th and Chestnut sts. 
“_ CAmerican plan) $8.50 and upwards. < i “ 

Bingham (American plan).. $2.50 and upwards, 3blocks. lith and Market sts; 





The meeting hall had ‘to be changed, as the original plan for the 
headquarters and hall could not be carried out, owing to the failure of 
the large hotels uptown to complete their house alterations in time for 
the convention. By special arrangements with the Continental it was 
made possible for the meeting te be held there, with the Ladies’ Ordin- 
ary as the meeting hall ; thus the sessions will be held at the head- 
quarters. 

Reduced rates for transportation have been secured. The final ar- 
rangements will be fu'ly explained in a later circular of detailed in- 
formation.. 

The Roll Call will be made by means of an improved system of door 
cards, and -be in charge of one of the Committee of Arrangements. 
Each member or visitor upon entering the hall for the first time will 
at the door receive a special card upon which he will find his name, 
address, etc., the card then to be given to the doorkeeper after correct- 
ing any errors on it. Visitors will please hand to the doorkeeper their 
personal cards. 

Blank forms for application for membership will be found among the 
last pages of several issues of the Quarterly Proceedings, and may also 
be had, with full information, by addressing the Secretary. 

Applications for membership must be indorsed by two active members 


and be received by the Secretary on or before October 5th, as if re- 


ceived later than that they cannot be constitutionally acted upon at this 


—— | next meeting. 


The list of papers to be read at the meeting is as follows : 

‘* The Creation of a Healthy Public Sentiment Toward the Gas Com- 
pany in the Locality in which it Operates,” by Mr.W. H. Rogers, Pat- 
erson, N.J. 

‘* Retort House. Design and Practice,” by Mr. A. E. Forstall, Newark, 
W::J: 

.** Notes on the Storage of Oil at Gas Works,” by Mr. Frederic Egner, 
Norfolk, Va. 

“‘ The Ventilation of Gas Lighted Rooms,” by Mr. Irvin Butterworth, 
Columbus, O. 

- Bench Firing with Soft Coal,” by Mr. E. G. Pratt, Des Moines, Ia. 

In addition to these there will be, in the latter part of Wednesday 
afternoon, an illustrated lecture on Acetylene, by Mr. W. W. Good- 


‘win, of Philadelphia, Pa. 


‘Members are expected to send in not only papers on original subjects, 
but also written discussions or analyses of any or all of the papers 
written by others, such Written discussions to appear in the next issue 
of the Quarterly. 

Questions for the Question Box should be sent to the Secretary as 
early as possible, as each one will be referred to some member, who will 
lead discussion on it, and so it is very desirable that sufficient time be 
given for proper investigation of the subjects. 

‘- The Committee of Arrangements are completing their pro ,ramme, 
all of the details of which are not absolutely settled; the Secretary, 
however, is allowed to say that it is expected to make the general pro- 
gramme as follows: On Wednesday forenoon, business session ; 
Wednesday afternoon, business session, including illustrated lecture 
by Mr. Goodwin ; Wednesday evening, it is expected to hold an infor- 
mal reception at the headquarters. Thursday forenoon, business ses- 
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sion, extending to probably 2 o’clock. Thursday afternoon the meet- 
ing will, by special invitation, adjourn to the works of the Welsbach 
factories at Gloucester City, going by boat, for an inspection of the 
plant and a most elaborate display of incandescent illumination in the 
evening. A dinner will be served on the grounds, a special pavilion 
being erected for the purpose. Friday, the Association will go to At- 
lantic City by special train, returning same afternoon. The ladies 
will be well cared for, as usual. Meet each other Wednesday fore- 
noon, gossip and shop rest of the day; reception in the evening. 
Thursday, drives and gossip ; theater parties in the evening. Friday, 
trip to Atlantic City. : 

During the days of the meeting bulletin boards will be posted in the 
lobby of the headquarters and in the meeting hall. All members are 
warned to take due notice thereof and govern themselves accordingly, 
that they may be apprised of any change in or addition to the pro 
gramme. 

Many of the members have allowed their dues to remain yet unpaid, 
and this is a source of much difficulty and extra work to the Treasurer, 
who has already sent several statements to each of the delinquent ones, 
as you must know if you are one of them, unless you have failed to 
notify him of change of address. 


Respectfully, A. B. SuaTErR, JR., Secretary. 








BRIEFLY TOLD. 
RE SEE 

Some CLEVER WorK IN CONNECTION WITH THE COMING MEETING 
OF THE AMERICAN ASSOCIATION.—That President Clark, Secretary Sla- 
ter and the Committee of Arrangements for the October meeting, in 
Philadelphia, of the American Association, have had on their thinking 
caps to some purpose, is forcibly shown in Secretary Slater’s current 
circular, printed just ahead of this comment. As we understand the 
situation, it was originally hoped to have the headquarters in the La- 
fayette ; for although the proprietors of that well-appointed hostelry, 
at the time the original conference between them and the representa- 
tives of the Association was had, were busy directing an extensive 
scheme of enlargement and renovation on their house, they fully ex- 
pected that all would be in readiness for the Association when the meet- 
ing days were at hand. Accepting the opinion of the proprietors as 
settling the question, the Association’s executives paid no more atten- 
tion to that part of the preliminaries, but early this month the Lafayette 
folks said they would not be able to have their house in readiness in 
time, which notification put the Association’s representatives in a quan- 
dary and also on their mettle. The matter had a happy ending, how- 
ever, in that the proprietors of the Continental Hotel were persuaded 
to grant the Association the use of the ‘‘ Ladies’ Ordinary” as a con- 
vention hall, and so the headquarters and sessions rooms are under one 
roof. The hotel is right in the heart of the city, and it is a comfortable 
house in which to dwell. That the Committee of Arrangements have 
also been busy in other directions is shown in the outlines of the scheme 
for entertainment, that programme being full of promise. The techni- 
cal part of the meeting, we notice, is to be marked by a lecture on Acet- 
ylene, the lecturer to be Mr.W. W. Goodwin, who has given much at- 
tention to the possibilities inherent in calcic carbide. We might also 
_say that the system this year for roll call is out of the beaten track, and 
if it is adhered to as it should be, noconfusion in obtaining an accurate 

roster of those present either as delegates or visitors can result. 





A MISSTATEMENT CORRECTED.—In the editorial ‘‘ Notes,” in our 
issue for September 2d, last, p. 366, second column, the following is 
printed : ‘‘ The Hillsdale (Mich.) Gas Company has been put in charge 
of a receiver, because of a default in payment of interest on its mort- 
gage bonds.” While we do not like to have to admit that we misstated 
the case, it is nevertheless true that we were in error, and it is with sat- 
isfaction that we make the amende honorable. We should have said 
that an application for a receiver on the grounds alleged was made, and 
we also should have said that the application for such receivership was 
cenied. A concise statement of the Hillsdale affair is like this: The 
present owners of the Hillsdale Company (of whom Mr. G. W. Lloyd, 
of Detroit, isthe head) issued $25,000 bonds, on April 2, 1894, which 
bonds were not negotiated. Desiring to place the same on the market, 
and to prevent such action, pending payment of a note given to Mr. F. 
W. Stock (amounting to $10,000, and not due until December 21, 1895, 
said note representing the balance due Stock on account of purchase 
price of the Hillsdale works), the latter claimed that the past coupons 
on the bonds were due, and being unpaid, he asked for a receiver on 
such account. On hearing his claims for a receiver the court dismissed 
the application on the ground that no cause for action had been shown. 





Some Experiences in Gas Purification. 
wistehll bie 
[A paper read by Mr. R. G. SHapBo.t, of Low Moor, before the Man- 
chester District Institution of Gas Engineers. | 


In these times of strict economy and searching analysis, any method, 
simple or complex, which will enable the manufacturer to reduce the 
prime cost of his wares, be they in the gaseous, liquid or solid form, is 
as a rule readily welcomed. Needless to say this is a rule which pre- 
dominates the commercial world, and one to which we, as a body of 
manufacturers, are certainly no exception. 

There are many things to engage the attention of greater magnitude 
and apparent importance than the reduction of the labor cost of gas 
purification by a fraction of a penny per 1,000 cubic feet ; but it does 
not logically follow that it should be neglected on that account. The 
ordinary duties of a gas manager may be said to consist of a host of 
small things, few of which have a greater fascination for him than the 
purification of gas in closed vessels ; and although one may not claim 
to have achieved this in its entirety, still a step in the right direction, 
however small, is sure to be of interest and benefit to those concerned. 
Therefore, at the invitation of our Committee, the writer purposes re- 
counting some experiences in gas purification, more particularly re- 
specting the use of air and steam as aids to the work. 

It will be some eight years or so ago since we commenced experiment- 
ing at Fleetwood (being then with my father) in the use of air in gas 
purification. The purifiers were three in number, and getting rather 
small for their work. Two were used in the ordinary way—being 
charged alternately, and the remaining one was used as a check or 
catch box. Being unprotected from the weather, the work of emptying 
and recharging was not always of the most pleasant character ; nor 
were the circumstances such as would conduce to the best working re- 
sults. It was therefore with a view to reducing the one and increasing 
the other that attention was turned in this direction. 

Operations were commenced by introducing atmospheric air into the 
gas at the foul main—immediately before the condensers; drawing it in 
in the orthodox fashion by setting the exhauster governor to give a 
slight pull. At first, all seemed to go well, for, contrary to expecta- 
tions, not only were the purifiers beneficially affected, but an actual 
and appreciable increase took place in the illuminating power of the 
gas. But, alas! this state of affairs was very short lived ; for, when 
once the coating of naphthaline, etc., on the inner side of the pipes and 
connections of the different apparatus had disappeared, and all became 
practically clean, our troubles began. 

Naturally enough, an attempt was made to determine the requisite 
proportion of air to revivify the oxide of iron (this being the principal 
purifying material) without removal, and whilst in action. But there 
was no escaping the fact that the cost of enrichment required to coun- 
teract the ill effects of the resultant nitrogen upon the illuminating 
power of the gas, would be far in excess of the saving effected in puri- 
fying labor. 

The next step was to ascertain, if possible, what proportion of air the 
gas actually would take without increasing the cost for enrichment— 
thereby securing the greatest advantage possible from the partial, in- 
stead of complete revivification of the oxide whilst in action. But 
very soon another drawback presented itself. Drawing in air by means 
of the exhauster appears quite feasible in theory, but, when put into 
practice, it is another thing entirely. It had become quite evident by 
this time that 1 per cent. of air was all the ‘‘ watering” the gas would 
stand ; but though this proportion was very carefully measured and 
checked, sudden and perplexing variations in the illuminating power of 
the gas were noticeable—these variations generally being on the ‘‘ down 
grade.” A little investigation clearly showed this to be attributable to 
the vagaries of the exhauster governor, which, although every care was 
taken to measure the air introduced at one particular point, often 
brought about the wholesale introduction of air at other places—to say 
nothing of furnace gases drawn in from the settings through cracks in 
the retorts. Then, again, the exhauster was of the steam jet type, and 
by setting the governor to give a pull, an increased quantity of steam 
was required—reducing the strength of the ammoniacal liquor, which 
was sufficiently weak already. 

Suffice it to say, this method of introducing air was abandoned ; but 
after a short respite another was determined upon. This time the gov- 
ernor was set to give a level gauge, and the air introduced at the ex- 
hauster inlet—the point of least resistance—by means of a power meter. 
In this case, much more success was attained than in the other. The 
strength of the ammoniacal liquor was not unduly affected, a much 
more regular illuminating power was maintained, and the life of the 
purifier charges considerably extended. But, although a regular meth- 
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od of working was soon attained, it was not for very long, for, after 
changing the boxes once, we were again compelled to discontinue the 
use of. air, owing to the caking of the oxide, with all its attendant dis- 
advantages. 

Some 34 years ago the scene of action was changed from Fleetwood 
to Low Moor ; and it may not be considered out of place to briefly de- 
scribe some of the apparatus found there. Considerable alterations and 
extensions had been carried out—including, amongst other things, four 
new purifiers each 20 feet square by 5 feet deep; and two catch or check 
boxes each 17 feet 6 inches by 11 feet by 5 feet deep. The latter were 
constructed from four old purifiers replaced. The condensing and 
scrubbing plant was totally inadequate to meet the maximum require- 
ments, and almost the first work to be carried out was the erection of 
new condensers, and the doubling of the capacity of the scrubbers. 
Prior to this, traces of tar and plenty of ammonia found their way 
into the purifiers, which were then worked as follows: The four large 
purifiers were charged entirely with oxide of iron—three being in action 
at once, and one off for cleaning purposes ; and the two check boxes, 
with lime only. Owing to the extension of the condensing and scrub- 
bing plant, ere the winter season came on, neither tar nor ammonia 
could reach the purifiers. The oxide in use at that time being about 
spent, it became necessary to dispose of and replace it, and the selection 
of new oxide was rather unfortunate. Not only did it prove to be an 
oxide that fouled quickly, but, having been purchased rather late in the 
year, it contained an extraordinary proportion of water. Its unsuitable 
condition, along with the practically entire absence of ammonia from 
the gas, made the complete removal of the sulphureted hydrogen al- 
most an impossibility. In fact, had it not been for the judicious use of 
a little lime in each of the four larger boxes, it would have been quite 
so. As there was no way of escape, the only course Jay in making the 
best possible use of what first came to hand. A considerable proportion 
of dry sawdust was thoroughly mixed with each charge after revivifi- 
cation, and the proportion of moisture quickly reduced. As soon as 
this was brought down sufficiently low, each charge—a few days prior 
to its return to the purifier—was well sprinkled with ammoniacal liquor 
of about 4° Twaddell, thereby increasing the life of each charge by from 
80 to 100 per cent. Still, as the make of gas increased, it became a diffi- 
cult matter to keep pace with the fouling material ; and once more, at- 
mospheric air was pressed into the service. 

This time no definite proportion of air was admitted ; but it was made 
to vary according to the illuminating power of the gas. The exhauster 
governor being set to give a slight pull, an open pipe was attached to 
the condenser inlet, varying in size from time to time as the quality of 
the gas would allow. This, of course, was but a temporary measure, to 
give relief when in a ‘‘ tight corner”—sufficient nevertheless to again 
set one thinking. 

Before proceeding further, it may be of interest to give the results of 
some laboratory experiments made in the early part of the present year 
on three different samples of oxide of iron, with a view to ascertaining 
what benefits were derived from the admission or addition of ammonia. 
The three samples used were one of Irish bog ore, and two of prepared 
hydrated peroxide of iron. These contained respectively 69.4 per cent. 
and 22.6 per cent. of free sulphur on the dry basis ; the third sample 
being new and containing no sulphur whatever. 

A sufficient sample having been taken from each of the three lots of 
oxide before mentioned, each sample was divided into two, one-half 
being treated with water and the other half with dilute ammonium hy- 
drate—sufficient in each case to bring the oxide to a proper state of 
moisture for use in purifying. Two test tubes were used as purifiers— 
the first one a straight tube 8 inches long by 1 inch internal diameter ; 
and the second one a U-tube 9 inches long by }-inch internal diameter. 
Both tubes were filled with the oxide to be tested, and then connected 
to a service pipe conducted from the main leading from the scrubbers to 
the purifiers. A No. 1 burner was attached to the outletof the U-tube, 
which acted as a catch box ; and after the air had been driven out, the 
gas was there burned, giving a light about the size of a small pea. The 
flow of gas was continued through the test tubes, at this rate, until it 
turned the lead tést paper at the outlet of the U-tube. The gas was 
then turned off ; the oxide removed from the test tubes—that in the 
U-tube being thrown away ; revivified thoroughly ; and then analyzed 
for free sulphur on the dry basis. 

Each sample—three treated with water and three with dilute am- 
monium hydrate—was treated exactly in this manner, and the results 
obtained were as shown in the accompanying statement, Table A. 
These figures will, in the writer’s opinion, account for many ap- 
parent inconsistencies between parcels of oxide obtained from the 
same source, j 














Table A. 
Increase of 
Free Sulphur Free Sulphur Increased 
Description Free Sulphur Contained due to Duty due to 
of Oxide of Free Sulphur Contained after Testing Treatment Treatment 
Iron Used in Contained after Testing Treated wit with with 
Experi- before Treated wi A i i mmonium 
ments. Testing. Water. Hydrate. Hydrate. Hydrate. 
Irish bog ore .. 69.40 p.c. 70.60 p.c. 72.00p.c. 1.40p.c. 116.66 p.c 
Prepared oxide. .22.60 ‘‘ 24.30 “© 25.40 “* 1.10 ‘ 64.70 ** 
of Oe ga ae 203°: ee 6§} 6468 78.60 ‘* 
3)259.96 
Average increased duty................ 86.65 p.c. 


After pulling through the winter with the aid of ammonia and at- 
mospheric air, and having to deal with gas practically free from am- 
monia, it was a matter of grave consideration as to whether atmospheric 
air could not be permanently and successfully utilized. After due re- 
flection (fully bearing in mind past experiences), it was concluded that 
it should be done if the air could, by any simple means, be admitted 
into the gas at the inlet to the purifiers, where it would go straight to 
its work without in any way deranging or interfering with any other 
part of the plant or machinery, and would probably achieve the maxi- 
mum amount of revivification with a minimum of resultant nitrogen. 
But still, no means presented themselves for successfully dealing with 
caking oxide, and the matter was allowed to stand over for some time. 

Last year it was the writer’s good fortune to hear Mr. Dexter’s paper 
read before the Incorporated Gas Institute, on the use of steam in oxide 
revivification, which resuscitated an idea that had been previously dis- 
missed as likely to do more harm than good. It seemed likely that, by 
using live steam, instead of exhaust, much less would be required, and 
the pressure required could be utilized in some kind of an injector, 
which would, in the simplest manner possible, enable one to introduce 
the air against any back pressure likely to arise, and at the point al- 
ready decided upon—viz., the inlet to the purifiers. 




















The first step now was to devise a suitable injector. Suffice it to say, 
that the first attempt was almost successful, for, with but very slight 
alteration, the injector was made in the first instance as shown on the 
sketch. After testing it as to pressure and vacuum, it was fixed in posi- 
tion close to the purifier center valve, with meter, trap, etc., as shown. 
The first difficulty experienced was with the valve and float of the 
meter, which would suddenly close owing to sudden pulls of the in- 
jector caused by stray drops of water passing the nozzle of the steam 
jet. ‘The valve and float of the meter were removed, and a throttle 
valve placed on the suction pipe of the injector, giving complete con- 
trol of the whole apparatus. Owing to the air-regulating valve, no 
more pull is put upon the meter than is actually required to work it. In 
fact, so easily does the meter work under this arrangement, that the wa- 
ter level does not seem to be disturbed in the least. As the depth of 
winter drew near, and the make of gas increased, the maximum capac- 
ity of the injector, as then constructed, was arrived at; and after reach- 
ing that point, the more steam applied the more irregular it became in 
its action. The injector was taken out and the length of the neck in- 
creased as shown, and no difficulty has since been experienced. 

The delivery of the injector dips ¢ inch into water, as shown, giving 
a safety seal against 20 inches of back pressure ; and any water in the 
mixture of steam and air is there deposited and trapped off. The stream 
of hot air and steam proceeds forward immediately into the gas main, 
at a point about 9 feet from the center valve. It intermingles with the 
gas, and goes straight to its work. 
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The apparatus is visited once a day, at noon. The state of the meter | 
is then taken, the water line re-adjusted, and the quantity of air pass- | 
ing altered if necessary. It is perfectly under control, and any temper- 


ature between 80° and 200° F. can be obtained by simply opening the | 


steam valve and checking the air valve for higher temperature, and 
vice versdé for lower temperature. — 

Perhaps the time when the greatest benefit accrued from the use of 
this apparatus was in the early part of the present year, during the se- 
vere frost, when the gas leaving the scrubbers was often much below 

’ freezing point, but entered the first purifier at a temperature between 
90° and 100° F., and this with the steam valve unaltered. 

The accompanying diagram will give a better idea of its ef- 
fect upon the gas temperature than any wordy explanation. The tem- 
peratures there shown are at the inlets to the first and second purifiers, 
station meter, and of the atmosphere ; and they extend over the six 
months ending July 31, 1895, including the coldest and warmest parts 


of the present year. The proportion of air admitted to the make of gas | 


was 1} per cent., until January this year, when it was increased to 2| 
per cent., after making sundry tests, as shown in Table B. As 2 per 
cent. of air extended the life of each purifier charge by six times, and 
14 per cent. of air only three times, and 2 per cent. caused only an in- 
finitesimal diminution in the illuminating power of the gas, 2 per cent. 


| some very interesting particulars as to the use of air rather than the use 

‘of steam. He (Mr. Chew) had read Mr. Dexter's paper—referred to by 
| the author—and he thought it very interesting. With regard to enrich- 
ment, he should like to know whether it was Hawkins’ enrichment pro- 
cess that was referred to. 

Mr. Shadbolt—Ordinary enrichment ; cannel enrichment. 

Mr. Chew (resuming) said the author stated that he used from 1} to 24 
per cent. of air. With regard to his (Mr. Chew’s) experience, he had 
very large oxide purifiers, also lime purifiers, which were ordinarily 
worked against 2 inches of back pressure ; and last year he had the mis- 
fortune to have an explosion owing to the oxide becoming coated by 
tarry matter. The reason was that the Livesey washer trays had be- 
come ineffective. This year he resorted to the Pelouze and Audouin 
condenser, and had the traysrenewed, and new grids and sieves put in; 
and he now experienced no difficulty. He might say that he ordinarily 
used about 14 per cent. of air, which was, in his opinion, as much as 
could be put in, without endangering the illuminating power of the 
gas. If lime was used for purifying, the foul lime, when put out into 
the air, would cause a public nuisance ; and with regard to oxide, when 
the heat from it was being given out, it became very offensive indeed. 
The object of introducing air was, in many cases, not to gain anything 
specially, but to mitigate the smells given off by oxide when it was 





of air has been admitted since January, in preference to 14 per cent. 
The apparatus has been working altogether ten months—the first three | 
months with 14 per cent. of air and the last seven months with 2 per 


cent. 
Table B. 
Tilumina' Tiumina Decrease in 


Power of Gee Power of Gee Illuminating 
force for injecting the air. 


Without Air, With Air, Power, Decrease 
———- in Standard in Standard in Standard ae 
of Air. Candles. Candles. Candles. Power. 
14 per cent. 17.23 17.23 Nil. Nil. 
2 4s 17.60 17.49 0.11 0.62 per cent. 
23 17.60 17.20 0.40 : aad 


The temperature of the gas is perfectly under control. No extra back | 
pressure is given, however long the charge may run; and the removal of 
the material when fouled is accomplished without any extra difficulty. 
Neither the quantity of gas purified per charge, nor the percentage of 
sulphur taken up, has been here given, as it would be unfair to the 
oxides now in use—one half being natural oxide, containing 60 per 
cent. of sulphur on the wet basis, and the other a prepared oxide upon | 
which experiments are being made respecting the best proportion of | | 
moisture at which to work it. It is hoped, however, that this will be 
sufficient excuse for a little reticence in this respect. 

In conclusion, it may be said that the injector, as here shown, is quite 
capable of dealing with greater pressures than are ever likely to arise, 
and with a much larger quantity of air than has been requisite in the 
present case. 

Discussion. 

Mr. John Chew (Blackpool) said he should like to know what were 

the advantages claimed for the use of steam. Mr. Shadbolt had given 





| thrown out of the purifiers. ‘By using 14 per cent. of air, he made the 


purifiers last as long again as without it. If the steam process would 


| break up the tarry coating at the bottom of the oxide, which was often 
found, it would serve a good purpose. From what he could gather, 
| practically nothing had been absolutely gained by the use of steam. 


Mr. Shadbolt—It prevents back pressure and supplies the motive 


Mr. Chew said he used an ordinary Roots blower, which was as regu- 
lar as clockwork. There was often a danger of the back pressure com- 
ing on suddenly. He remembered one day when, at 6 o’clock, the 
ordinary working pressure was only about 18 inches, in a few hours it 
was 70 or 80 inches, which was caused by the caking of the oxide at the 
bottom of the purifier—not that his purifiers were small, by any means. 
If this was avoided by using steam it would be a good thing. Person- 
ally, he was very chary about discussing the introduction of air into 
gas, as the public, immediately they heard “‘air” mentioned, thought 
the object of those responsible for the manufacture of gas was simply 
to increase the consumers’ bills. Gas engineers had to fight against 
such prejudices on the part of the public. He need not say they were 
entirely without basis, as regards any honorable member of the profes- 
Sion. However, as the public had this opinion, they must be careful 
when speaking about introducing air, as to how they dealt with the 
matter. 

Mr. Isaac Carr (Widnes) said, though he much regretted that Mr. 
Shadbolt had been prevented from reading his paper before, he was 
pleased to know that the delay had allowed him to extend his observa- 
tions. To his own mind the lesson of the paper was in a nutshell. It 
was that the work of the purifiers could be greatly increased, and prof- 






So NRPS LET 


a 








RRS 


t 
i 











Sept. 22, 1895. 





American Gas Light Zournal. 489 








itably increased, by the introduction of air, moistened by steam, in- 
stead of the introduction of air alone, as had been the common practice 
in years past, at the hydraulic main or the condensers. He had him- 
self been trying to arrange for experiments on these lines; but he had 
not yet been able to put them into effect. He should certainly, how- 
ever, after the reading of Mr. Shadbolt’s paper, introduce air by means 
of a steam injector, at the inlet of the purifiers, instead of the old 
stereotyped method of drawing it in at the inlet of the exhauster. 

Mr. Chew said he drew the air in at the outlet of the condenser, and 
used a Roots blower for the purpose, and a small engine which regu- 
lated the operation to a nicety. 

Mr. J. Braddock (Radcliffe) observed that he had had some little ex- 
perience during the last few years in methods of prolonging the life of 
purifiers, but he had not come to quite such an elaborate system as had 
been presented in the paper. His efforts had recently been in the same 
direction, but they took this form—that he introduced the steam at the 
inlet of any one of his four purifiers, and not at the main inlet through 
the center valve. His reason for doing this was that, by bringing the air 
in through the center valve, the valve (which was of peculiar construc- 
tion) was affected by the heat of the steam to a deleterious extent—owing, 
perhaps, to the heat setting up unequal expansion. Whatever might be 
the cause of this, he dispensed with the previous arrangement, and now 
introduced the air to any one of the four purifiers that he cared to ap- 
ply it to. It certainly had a beneficial effect, not only in prolonging 
the life of the purifier, but in very considerably preventing the caking 
of the oxide ; and instead of having, at this time of the year, to use the 
pick and spade, the spade itself was quite enough. Another advantage 
was that the purifier was not so objectionable to the men as it would be 
under ordinary conditions. In regard to illuminating power, he was 
at present using about 2 per cent. of air, and it was only at this time of 
year that he could use such a percentage. If it were continued to the 
busier season, it would prove very unsatisfactory. 

Mr. A. Sheirs (Kidsgrove) said he was at present considering the 
question of alterations at his works, and he should have liked more in- 
formation on this matter than the author had given. In his case, the 
gis entered the condensers at 147° F., and left at 60° F. After 
gving through the exhauster and the washer-scrubber, he found that 
at the outlet of the purifier it increased to 90°, and then decreased to 
55’. By introducing steam, caking took place, and this caused some 
choking or back pressure, bringing on a stoppage of the purifiers—the 
water blowing out of the lutes. He did not know whether he was using 
the proper quantity of steam ; but he certainly found that the material 
caked and caused back pressure. 

The President said the paper had been specially interesting to him- 
self. It was about 11 years since he first introduced air into his purifi- 
ers. He then used Hawkins’s patent, which was simply an air-pump— 
the quantity of air being measured into the purifier according to the 
make of gas. The air was passed through a chamber containing all the 
tar that was made on the works, and heated up to 75° or 80°. The air 
was then passed direct into the purifiers; and, he must say, he found 
geeat benefit from doing this, as it made the purifiers last twice as long 
and effected a great saving of labor. This went on for a number of 
years, until in 1894 the shaft of his washer scrubber broke, and he was 
compelled to pass all the gas direct to the purifiers. Then, whereas 
prior to this occasion the ordinary work of the purifiers had been about 
750,000 cubic feet, the first purifier after the breakdown of the scrubber 
purified about 5,966,000 cubic feet—lasting about 21 days. The second 
one ran for 31 days, and purified about 6,000,000 cubic feet. He read 
the paper by Mr. Dexter (referred to by the author) on the injection of 
steam into the purifiers ; and first of all he injected the steam as near 
as possible to the air-pump. But in this case he did not find much ben- 
efit, because the steam was so far condensed before it arrived at the 
purifiers that it was ineffectual. He might say that the temperatures 
he could get with his purifiers had been 65° to 70° upon the foul puri- 
fier. He then set to work and injected the steam with Hawkins’s pump 
close to the valve of the purifiers ; and he could then raise the temper- 
ature up to 95° or 100°. Since he had done this, he could run the puri- 
fi-rs as long as he thought proper, without any back pressure, and the 
average work was about 2,000,000 cubic feet. He was now convinced, 
from what Mr. Braddock had said, that the proper way to inject the 
steam was into the bottom of each purifier, and then the temperature— 
which had a great deal to do with all chemical processes—could be in- 
creased to at least 100°, and thus oxide would do its work better. He 
was satisfied that the author was going in the right direction, and that 
Mr. Braddock had given a valuable suggestion. 

Mr. Shadbolt, in replying to the discussion, thanked the members for 
their complimentary opinions, which would induce him, if again called 








upon to bring forward a paper, to do so with pleasure. With regard 
to Mr. Chew’s remarks, he might say that prior to Mr. Dexter’s paper 
he had been deterred from trying the steam process, owing to several 
gentlemen he knew saying it would not act. But Mr. Dexter convinced 
him. With regard to Mr. Dexter’s paper, however, that gentleman 
had, he believed, some kind of steam scrubber similar in construction 
to an annular condenser, which cost a good deal of money, and there- 
fore could not be used in such works as his own. A £5 note would 
pay for the whole affair that he had described, and it could be made to 
turn out enough gas for ten works like his own. The matter of cost 
was therefore an important item. In Mr. Chew’s case the 14 per cent. 
of air he admitted extended the life of the purifier to twice its previous 
life. In his (Mr. Shadbolt’s) case it increased it three times; and 3 per 
cent., six times. The question as to the non-caking of oxide was one of 
the special advantages of steam. Mr. Braddock’s experience with the 
center valve was most remarkable and exceptional. Mr. Sheirs’s case 
was exceptional. He (Mr. Shadbolt) should fancy that with the gas 
entering the purifiers at 80°, it would probably have not only light, but 
heavy oils in it before it reached there, and the steam injected would 
convert it into a kind of pitch, which would prevent the progress of the 
gas almost immediately. Of course, they must remember that the con- 
ditions varied with each works, and no doubt, if the whole of the con- 
ditions at Mr. Sheir’s works were understood, the difficulty could be 
removed. The President’s remarks bore out his own experience. He 
might add that, if they allowed too much ammonia to go through the 
purifiers, pressure would be produced. It was all a question of propor- 
tion. There was still a good deal to learn about gas purification, and 
he was glad they thought his paper had given them some useful sug- 
gestions. 








A Plea for Better Construction Work. 
ial 
[By Mr. Kerrie Hatt, in Electrical World.]} 

There are so many technical subjects under discussion in our electrical 
journals, and so much new experimental work being pursued and re- 
ported upon, that very little time or space is devoted to the actual prac- 
tical side of electricalengineering. It is not the writer’s intention to 
belittle the valuable papers that are weekly communicated to the elec- 
trical public through the press, nor in any way to detract from the im- 
portance of a careful and theoretical investigation of all subjects related 
to the science of electricity. The man who cries down theory, who 
scorns the mathematical consideration of delicate subjects, who relegates 
all such matters to a few experts ‘‘ who have time for such things,” is 
not a man to be relied upon. Better to have theory and no practice, 
than practice and no theory, for in the former case the practical part is 
easily acquired, while in the latter the possessor of the practicai knowl- 
edge must stumble along in an unintelligent way until sooner or later 
he encounters a problem that he has no means at his command of solv- 
ing, and he comes to grief. 

But to return. It isan unfortunate fact that the average electrical 
installation is inexcusably poor, displaying for the most part poor work- 
manship, poor arrangement and poor judgment. Why is it that people 
will submit to have poor work done for them in the electrical line, 
while they are most exacting as to carpentry, masonry or plumbing? 
I think that this question can be answered from two standpoints. First, 
from the public standpoint. The average man does not know much 
about electrical work, and is not competent to judge whether it is done 
correctly or not. If he wishes electric light and has a dynamo of his 
own, he smiles with satisfaction when the lights burn, shakes his head 
with a mysterious air, remarks that “‘ electricity is a wonderful thing 
and still in its infancy,” pays his bill in haste, and repents at leisure 
when things begin to go wrong. Then the fact begins to dawn on his 
intellect that his whole installation is a mass of corruption, and when ° 
it is too late he awakes to see that there is a difference between good 
work and cheap work, and becomes a wiser man in the future. 

The other standpoint is from the side of the contractors who do this 
work. As soon as electricity becomes generally applied as a means of 
light and power and the field.for construction work broadened, there 
rushed into the business a large number of men who had perhaps been 
telegraph or electric light linemen, and who understood in a general 
way what must be done to make lights burn or bells ring or motors run, 
with absolutely no qualifications for contractors, and not even able to 
do a good, clean job in bell wiring. This sounds pretty severe, but is it 
not true? I am referring to the average contractor or constructor. 
There are, as we all know, parties who do good work, beautiful work, 
and who absolutely refuse to make a cheap, poor job, even if they lose 
patronage temporarily, to say nothing of money, by taking such a stand. 
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These are the men who eventually succeed and whoare bound to reach 
the top, if they only have the courage and the patience to hold out. 
But the average contractor flourishes and has plenty of work to do for 
a time, before he begins to go down hill, and in the electrical profession 
to-day there are a larger number of poor jobbers and a greater amount 
of wretched work.done than in any other known branch of business. 

The simple fact is that electricity, or at least electrical construction, 
is not in its infancy at all. It is a full-blooded youth, and the work has 
become an art just as much as carpentry or masonry, and there are men 
who can do and do do fine work in this line. Then, you ask, if this is 
true, why need we worry, for the best men must reach the top and the 
inferior ones go down, and the same principles will govern this busi- 
ness that rule others. True; but the application of electricity is widen- 
ing every day. New electric light and power companies are being in- 
corporated, more people are availing themselves of the advantages of- 
fered, and more men are needed todo the work. A large majority of 
those who turn to this field are incompetent, and a large proportion of 
the gullible public are yet to be gulled before they learn by sad experi- 
ence their error. Now, all this will take time, and in the meanwhile 
the reputation of the profession must suffer in consequence, unless some 
urgent measures are taken by those who are really first-class to protect 
themselves. This requires the co-operation of the public and the good 
contractor. 

When a man wants work done, and gives it out to contractors to bid 
on, and receives a number of proposals all in conformity to the general 
specifications, but varying widely in price, he almost invariably selects 
the lowest bidder, especially when he does not know much about it him- 
self and cannot understand why there should be such a discrepancy in 
the price when all are going to do about the same work. 

Let us look a little carefully into the matter and we will discover why 
this difference does exist. The high bidder has found out from experi- 
ence and an understanding of his business that in order to have work 
done skillfully (wiring, for instance), he must employ men who not 
- only know hew to tie wires, but who will be familiar with the place 
they have to work in, and know how to go about things in the best way. 
He is apt to select carpenters, and finds that they will make excellent 
inside wiremen. They know how a building is put together, they know 
where they can cut joists and stringers, and what is just as important, 
if not more so, they know where they must not cut and notch. They 
know how to remove and replace lath and plaster when this is necessa- 
ry, without tearing down the whole wall of a house, and appreciate the 
necesssity of having good, sharp tools to work with. Each such man 
he pays from $2.25 up per day of nine hours. He has also found out 
that the cheap sockets, switches, cutouts, wire and other materials may 
last for a time and give satisfaction temporarily, but that eventually 
they will get out of order and cause trouble. For these reasons he dis- 
cards cheap labor and materials and figures on what he knows to be 
good and lasting. 

The lowest bidder can get a laborer to work for 10 hours a day for 
$1.25 or $1.50. He is a willing worker, a good man with a sledge, and 
can do wonders with dull tools, make a lot of dust and dirt and gener- 
ally demolish things. Why pay more for a quiet, unobtrusive carpen- 
ter? He can buy materials cheap. The sockets and switches will 
work, and the lights will burn when he turns them on. Why pay more 
for better ones even if they will last a little longer? That is what 
makes the difference in the estimates. In nine cases out of ten the low 
bidder gets the work, the lights burn, and the owner is. satisfied uptil 
things begin to get out of order. Even.then he is willing to pay a lit- 
tle now and then for repairs, and it is not until the whole installation 
goes to pieces, until the originally cheap job has been patched up until 
it will stand no further repair, but must be torn out and done over 
again, that he appreciates the advantage of having things done correct- 
ly at the outset, and realizes that he should have been as careful that 
his electrical work was done right as he was about the rest. Until this 
crisis comes, however, the low bidder flourishes, and the high bidder is 
looked upon as a fancy price man, whose work is good, to be sure, but 
who charges too much. 

I have often wished that people could see comparative work done, so 
that they might better appreciate what a difference there is between 
good and bad electrical construction. I have seen a private house 
wired for electric lights from cellar to garret, concealed work through- 
out, without disturbing or inconveniencing the family, or leaving a 
board out of place at night, or a speck of dirt where the men had been 
working. I could not but feel after it was all done and in working or- 
der, that I would like that family to have the low priced man with his 
‘‘ destruction” gang do the work over, that they might draw compari- 
sons that would be beneficial to the profession. 





It is certainly distressing to see men holding positions of responsibil- 
ity in connection with electrical installations who are absolutely unfit- 
ted for them. I cite the instance of a superintendent of a fire alarm 
system, who in his own estimation is one of the first electrical engi- 
neers in the country, but in reality is a clumsy blockhead. In conver- 
sation with a member of the local electric light staff he proceeded to 
explain that he had a remarkably sensitive taste, and could always tell 
whether his batteries were in good condition or not by tasting them. 
He considered this a great accomplishment, and one that would make 
him famous. It never failed. The electric light man listened in re- 
spectful silence until he had finished, when he quietly remarked, ‘‘ Our 
line; will get across your old fire alarm wires some day, and then 
you'll find out what 5,000 volts will taste like. That will be a good thing 
to know, too.” I have not heard how much progress he has made in 
the science of tasting batteries since then. But this is the way in a'l the 
branches of electrical engineering, until eventually the uninformed will 
find out the truth and learn to discriminate ; but in the meantime the 
“electrical infant” must suffer trials and tribulations enough to send 
it tottering to an early grave. 

I have headed this article ‘‘A Plea for Better Construction Work.” 
That what has been said or what is to follow is no news to the profes- 
sion I am well aware. The truth of it has doubtless been instilled into 
their minds long ago. But as little has been written on this subject, a 
few particulars may not be amiss before concluding, not so much for 
the edification of contractors as for those who are having electrical 
work done. 

In the first place, never have concealed work done in anything but 
interior conduits. Contractors may insist that wiring in porcelain 
tubes and on cleats, under the floors and behind the plaster, is plenty 
good enough, and that there will be no danger of anything going 
wrong. Thisis not so. The insurance men may permit this practice, 
but fire is not the only thing to be guarded against. Some plumbing 
or carpenter work will be done some time, and a wire will be. broken 
or grounded, and then comes the search for the trouble, with the con- 
sequent tearing up of floors and walls before the trouble can be reached 
and remedied. A conduit carefully installed, with all couplings made 
tight, so placed that it will be out of the way, or, better still, made of 
iron, when it is indestructible, continuous from cutout to outlet and 
from outlet to outlet, leaves little or nothing to be desired. It is a sim- 
ple matter to pull out a wire and shove a new one in, but it is a pretty 
serious matter to replace one when no such provision has been made. 

The indiscriminate scattering of cutouts or fuse blocks is to be con- 
demned. If possible, it is advisable to have every fuse in one place, 
where it can be easily replaced without searching all over for the right 
cutout. This costs more money, for it requires more tube and wire ; 
but when the convenience is taken into consideration it will be found 
to more than pay. Of course, where a building is very large, such a 
plan is not feasible, but in this case distribution centers for each floor 
can be selected and all the cutouts gathered there. Then every fuse 
should have stamped copper terminals, showing the carrying capacity, 
and when a fuse blows one knows what to replace it with. Great care 
should be taken not to have any one set of lights on one fuse, but all 
should be arranged so that when one circuit is disabled no place will 
be left in total darkness. Then there are the miserable switches that 
are so flimsy that they melt up when half loaded, or are so poorly ad- 
justed that they can’t be depended upon for half a day atatime. The 
same of sockets ard other materials may be said. This is what makes 
the cost of house wiring vary so in amount, and it is not simply neces- 
sary to look at a man’s bid before giving him the work, but to examine 
into his materials and see what he is going to use, and how he is going 
to use them. 

A contractor can generally be sized up from the way in which he 
performs small jobs. Every man in the construction business is called 
upon, from time to time, to do small pieces of work, not amounting to 
much in cost or profit, but work that must be cheerfully done and well 
done, in the hope of some time securing larger work from the same 
party. 
~ Let us take, for example, ordinary bell wiring, for call bells or 
annunciator. Bell wires should never be run in plaster as is generally 
done, and two wires should never be fastened under one staple. In- 
stallations put in in this miserable manner may give satisfaction for a 
long time, but when once trouble does occur, it is next to impossible to 
remedy it. Bell wires, where they run behind plaster, should always 
be runin tubing, and the man.who takes this precaution and uses bells 
that can be relied on not.to get out of adjustment for years, push but- 
tons that will continue to work satisfactorily after long usage, and good 
reliable batteries, is the man to be trusted with large contracts, with the 
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assurance that the work will be done with the same painstaking care 
that has characterized his other work. 

In conclusion, a few words to the contractor. Never be persuaded to 
do inferior work in order to secure a contract. This principle rigidly 
adhered to will eventually lead to success. The waiting will be hard 
and it will often seem as if the policy didn’t pay, but it will in the end 
without any doubt, only stick to it. In conversation with a prominent 
hardware dealer and plumber a short time ago, talk turned to the sub- 
ject of doing first-class work with first-class materials. He told me that 
when he began to handle heaters for residences he had a long line of 
them standing in his store, ranging in price from $100 to $25. A cus- 
tomer would be shown the high-priced heater first, go down the line 
and probably buy the cheap one. A man can’t condemn his own stock, 
so the dealer couldn’t say that the cheap heater was no good, for then 
the inevitable question would be asked, ‘‘Then why do you sell it?” 
Winter would come and then the trouble would begin. Not enough 
heat, not a good enough furnace to be capable of giving enough heat. 
Friends visiting the house on a cold day would hear the tale of woe, the 
dealer's name would be mentioned, and down would go anvther black 
mark opposite his name and reputation. This continued for some time, 
until finally he adopted one first-class, high priced heater, and threw 
all the rest out. He now has no trouble, no complaints, and but little 
competition. People know that he does good work and can be relied 
on. The extra amount paid will not be wasted. This is true in the 
electrical business. There is plenty of room at the top for those who 
will do exclusively good work, and prove by their action and business 
methods that they have a right to that position. 

Another experience may further serve to illustrate our moral. Some 
electric ceiling fans were sold to the proprietor of a restaurant. The 
buyer sent the measurement of the ceiling and the fans were ordered. 
The wiring was done, and when the fans arrived they were 2 feet too 
short. The customer had given the wrong height of ceiling. It was 
his fault, he was in a hurry, so the fans were pieced out with iron pipe 
and put up. It was nota neat job, but he was perfectly satisfied, and 
paid his bill. A few days after another man came in, looked at the 
fans and inquired who did the work. On being told he walked out, went 
to another dealer, and gave him an order for fansat a higher price than 
had been quoted him previously by the man who put the fans in the 
restaurant. It didn’t pay to leave those fans looking like that for a 
day, and it never does pay to do slovenly work, no matter who is 
satisfied. 

The few particulars enumerated above might be extended indefinitely 
to every branch of work, for what is true in one is truein all. These 
should suffice to illustrate the point, and individuals can apply what has 
been said of house wiring to the equipment of electric roads, light and 
power stations and work of greater magnitude. 

If, on the one hand, owners would insist on having better work done, 
and if contractors, on the other, would refase to do cheap work, both 
would combine in assisting to put electrical construction work on a 
higher basis and hasten the time when true merit would be appreciated 
and rewarded. This standard has already been established for other 
branches of labor, and it is high time that it-should be brought about 
in ours. The writer had occasion to call attention to the fact that ar- 
chitects should be careful to have their specifications accurately drawn 
and the electrical work under their jurisdiction skillfully superintended, 
in an article published in this journal some months ago. The perfec- 
tion that has been attained in the manufacture of machines, instruments 
and materials for electrical purposes should call for a higher grade of 
workmanship in their installation. 

The public must be educated, and it is far better for them and for the 
trade that their knowledge be acquired by finding out that good work 
can be done, than learning that it is a rarity to find good workmanship 
in electrical construction. 








Guldlin’s Oil Atomizing and Carbureting Apparatus for 
Gas Generators. 
ae 

On September 10th U. 8. Letters Patent (No. 546,011) were issued to 
Mr. O. N. Guldlin, of Fort Wayne, Ind., for improvements in oil atom- 
izing and carbureting apparatus for gas generators. Using the words 
of the specification : 

This invention relates to an apparatus for carbureting or enriching 
water gas with hydrocarbon vapor ; and it relates more particularly to 
an improved device for atomizing hydrocarbon oil and injecting it into 
and mingling it with water gas in the carbureting chamber of the su- 
perheater of a water gas apparatus. 

The objects of the invention are to provide for more perfectly and 


economically carbureting water gas with atomized or finely divided hy- 
drocarbon oil and doing away with the jet of steam usually employed 
for injecting and spraying oil, and thereby effecting the saving of a 
large per cent. of hydrocarbon oil required for carbureting water gas to 
the desired candle power ; also, to provide a simple, durable and effi- 
cient device for atomizing liquid hydrocarbon and injecting it into and 
intimately mixing it with the water gas in the carbureting and fixing 
chamber of the superheater, so as to thoroughly carburet the gas with- 
out diluting and deteriorating it with steam ; also, to provide a device 
so constructed and arranged that the various parts may be readily de- 
tached and cleaned or repaired and quickly assembled for operation. 

The improved apparatus for carbureting water gas is illustrated in the 
accompanying drawings, in which Fig. 1 represents a longitudinal sec- 
tion of an oil atomizing and injecting device applied in position in the 
wall of the superheater of a water gas apparatus. Fig. 2 represents an 
elevation, on enlarged scale, of the atomizing plug having a conical 
valve section. Fig. 3 represents a rear end view thereof. 

The atomizing plug A of the device is constructed with a cylindrical 
body having a conical end a, serving as a valve, and said body is pro- 
vided with a circle of lugs a’, projecting from its circumferential por- 
tion and forming between them a series of ducts or passages c, said lugs 
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serving to break up the oil and also to guide the body A in its casing. 
The body A is also provided near its front end, just back of the conical 
end a, with a circle of diagonal or spiral lugs 6, forming a series of 
diagonal or spiral passages c’ for imparting to the oil a whirling motion 
as it is expelled from the atomizer into the carbureting chamber. The 
lugs or projections b are formed upon or secured to the body A in posi- 
tion diagonal to the longitudinal axis of the plug and the intervening 
passages c’ are formed in the same diagonal relation to the axis, and 
will therefore impart to the oil a whirling motion. It is to be noted that 
the inclined lugs b are arranged upon the surface of plug A so as to 
break joints with the lugs a’—that is, so that each lug 6 shall be in line 
with a passage c between the lugs’a’, and will therefore serve to deflect 
the current of oil and assist in atomizing it. 

The atomizing plug A is inclosed within suitable tubes or casings, 
which are inserted in the wall EF of the superheater as will now be 
described. The external tube or casing B is preferably made of wrought 
iron and is screw-threaded at its outer end to engage with the T-coupling 
Hand bushing n. The inner tube or casing C is preferably constructed 
of wrought iron and is screw-threaded at both ends, as shown. The 
nozzle D is preferably constructed of thick steel and is screw-threaded 
at its rear end, where it engages with tube C, and at its front end is pro- 
vided with a thickened head d, having a conical valve seat d’ and a 
flaring vent or mouthd”. The nozzle Dis made thick and strong to 
prevent it from being warped or readily burned out by the heat, and it 
serves to hold the atomizing plug A, and has a seat for its conical valve 
section a, by means of which the flow of oil may be regulated and en- 
tirely shut off at will. The lugs a’ and 6 of the atomizing plug fitsnugly 
within the nozzle D, so that the oil is compelled to pass through the 
passages c and c’. The stem or rod G is connected to plug A by a pin 
at the socket 2, and is also connected in a similar manner to the shaft 
of the hand wheel LZ. The T-coupling H at the outer end of the casing 
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is provided internally with screw-threaded seats h and h’, respectively, 
for connecting the tubes B and C, and also with the internally screw- 
threaded branch h”’ and the screw-threaded opening h’” at its outer end. 
A stuffing box g is secured to the end of the coupling H and is provided 
with a screw-threaded bearing for the screw-threaded portions / of the 
shaft L, by means of which the plug A may be adjusted out or in to 


regulate or shut off the flow of atomized oil. A T-coupling p connects 
by nipple J to the branch h’”’, and has connecting with it the oil supply 
pipe O anda steam supply pipe S, the purpose of which will be herein- 
after described. ¢ 

The wall E of the superheater is constructed of brick and an iron 
jacket in the usual manner, and is provided especially for the atomizer 
and injector with a large tile J, having a recess or socket j for contain- 
ing the asbestos or other non-conducting fireproof packing K, and said 
tile J is also formed at its inner end with a flaring opening 7’, ex- 
tending from the inner end of the injector casing to the inner surface 
of the carbureting chamber EZ’. A thick ring m, having a central 
screw-threaded opening, is riveted to the iron jacket of the wall EZ, and 
within the opening of this ring is inserted the screw-threaded bushing 
m, and within such bushing is secured the outer tube or casing B of the 
device. The asbestos packing K is packed around the casing B for pro- 
tecting it from excessive heat. The outer casing B may be left in place 
within the wall E, while the casing C, with the nozzle D and atomizing 
plug A, may be withdrawn to be cleaned or repaired. A protected pas- 
sageway is thus formed in the wall for the atomizing. device, so that it 
may be quickly replaced and secured in position for active use. 

The device being constructed and secured in position as above de- 
scribed, the operation is as follows: The plug A is withdrawn a short 
distance from the seat d’, so as to leave a suitable opening for the 
escape of hydrocarbon vapor, and hydrocarbon oil is admitted, prefer- 
ably under pressure, through pipe O into the casing C, and is first de- 
flected by the lugs a’ through the longitudinal passages c and against 
the diagonal lugs b, by means of which it is dashed into spray, and is 
thence deflected through the diagonal or spiral passages c’, from which 
it is foreed tangentially against the tapering seat d’, thereby further 
atomizing it, and the resulting vapor is thence discharged with a whirl- 
ing motion through the flaring vent or mouth d” and the flaring open- 
ing j’ into the carbureting chamber EZ’ of the superheater, where it is 
intimately mingled, on account of its whirling motion and finely di- 
vided condition, with the inflowing water gas. The atomized oil is 
quickly and uniformly diffused through the whole body of water gas, 
thereby uniformly and effectively carbureting it to produce a gas of 
the desired candle power. By the use of this device and method no oil 
is wasted by running down the wall of the generator and being burned 
and converted into lampblack, and a large saving of oil is also effected 
on account of the absence of steam, which is usually employed as the 
oil injecting agent, and which results in diluting and deteriorating the 
quality of the gas, and on account of which, therefore, a much larger 
quantity of oil is required to produce a given candle power of gas. If 
oil is allowed to flow by gravity through an ordinary pipe into the 
superheater, it is apt to run down along the wall and the brickwork in 
streaks and injuriously cool the same, and thereby prevent vaporiza- 
tion and mixture with the water gas. This device and method over- 
come these objections and produce greatly improved results. The 
atomizing and injecting device is set in the brickwork with its front 
end back from the interior face of the wall of the carbureting chamber, 
so that it is protected from intense heat; but in case the nozzle becomes 
clogged with thickened or burned hydrocarbon, or the casing C be- 
comes clogged by deposits of naphthaline or paraffine or other obstruc- 
tions, a jet of steam is admitted by pipe S, while the oil is shut off, and 
will quickly melt and force out the obstructive deposits. 

This oil atomizing and injecting device has proved very effective and 
economical in practical operation, and by its use have been obtained 
greatly improved results in the manufacture of carbureted water gas. 

The inventor’s claims are : 

_ 1. In an apparatus for carbureting gas, the combination, with a cas- 
ing having a nozzle and valve seat, of an atomizing plug inclosed with- 
in said casing and provided with a valve end and adapted to close on. 
said seat and series of circumferential lugs arranged to break joints, 
longitudinally, one with another, and form intermediate passages for 
atomizing the oil, an operating stem connecting with said plug, and an 
oil supply pipe connecting with the casing, substantially as described. 

2. In an apparatus for carbureting gas, the combination with a casing 
of an atomizing plug inclosed therein and provided with a series of cir- 
cumferential lugs having passages parallel with the axis between them, 
and a series of lugs disposed diagonally to the longitudinal axle of the 

plug and having diagonal passages between them for atomizing the oil 








and giving it a whirling motion, and the oil supply pipe connecting 
with the casing, substantially as described. 

3. In combination with the carbureting chamber of a superheater, a 
casing and nozzle having a valve seat, a cylindrical atomizing plug 
having a solid valve end adapted to close on said valve seat, and the 
body of said plug, also provided with circumferential lugs, so disposed 
as to break joints one with another, longitudinally, and part of said 
lugs being disposed diagonally to the axis and having diagonal or spiral 
passages between them for atomizing the oil and giving it a whirling 
motion, a stem connecting with said plug, and an oil supply pipe con- 
necting with the casing, substantially as described. 








Contraction versus Strength of Cast Iron. 
[A paper read by Mr. Thos. D. West, before the Foundrymen’s 
Association. | 

In a paper which the writer presented to the Iron and Steel Institute 
meeting, held at Birmingham, Eng., Aug. 20, 1895, the following ques- 
tion is suggested : ‘‘ Is there any form or size of a bar that, having been 
proved untrustworthy as a record of degrees in strength of cast iron, 
ean truly record the contraction ?’ The object of the present paper is 
to prove that the same element that can cause any form or size of a test 
bar to be unreliable as a record of the strength of iron also destroys its 
value for recording the contraction of an iron. 

In a paper entitled ‘‘Comparison of Strength in Specialty Mixtures 
of Cast Iron,” which the writer presented to the Western Foundry- 
men’s Association, October 24, 1894, he showed that a test. bar as small 
as }-inch square could not give correctly the strength of an iron. Since 
that time, no one, to the writer’s knowledge, has offered to the'press 
any tests with a }-inch square bar, to be made a standard of comparison 
of the strength of cast iron. The writer has reason to affirm that the 
4-inch square test bar is not now being advocated as of any value to 
give a true record of strength as was done previous to the appearance 
of his tests on specialty mixtures of cast iron. But it is how being 
vigorously contended for as the best size of bar to adopt as a universal 
standard for comparisons of contraction of cast iron. The coming issue 
of the proceedings of the last two meetings of the American Society of 
Mechanical Engineers will show this last statement to be true. 

As our leading Engineering and Foundrymen’s Associations, which 
include the American Society of Mechanical Engineers, the Iron and 
Steel Institute, the Institute of Mining Engineers and the Eastern and 
Western Foundrymen’s Associations, are at the present time taking 
much interest in the subject of testing cast iron, the writer desires. that 
this paper be added to his other communications on this subject and 
asks that it receive the most critical examination, to the end that the 
best may be adopted. 

As indicating the unfitness of a test bar to record contraction of cast 
iron, when it has been proven of no value to record strength, experi- 
ments which the writer has lately conducted have demonstrated that 
the percentage of combined or graphitic carbon in a light casting or 
small test bar can often be regulated as much by varying conditions in 
the physical qualities of the mold as by varying percentages in the ele- 
ments of sulphur, silicon, manganese, phosphorus, etc., generally con- 
tained in foundry pig metal. We will first consider the physical 
qualities which can affect the strength of an iron, according to the size 
of a casting or test bar, and which is chiefly, if not wholly, dependent 
upon the nature of the carbon, whether it is in the combined or graph- 
itic form. 

Believing from the results of previous experiments and everyday ex- 
perience that if the corners and the central portion of square test bars 
were analyzed, a difference would be found to exist in their percentage 
of combined or graphitic carbon ; also that the combined carbon would 
be less in a 1-inch square bar than in a 4-inch square bar, both poured 
from the same iron and gate, I forwarded the specimens of which the 
analyses are herewith given to Chas. A. Bauer, M.E., General Manager 
of Warder, Bushnell & Glessner Co., Springfield, O., who had his son, 
Chas. L. Bauer, a chemist, make the determinations shown in the fol- 
lowing paragraphs : 

The specimens were $ inch square, 1 inch square and 14 inch round 
bars belonging respectively to light machinery and chill roll iron tests, 
which were. among those reported in my paper before the Western 
Foundrymen’s Association, Oct. 24, 1894. Paragraph No.1 gives the 
combined carbon at the corners and center surface of the fracture of the 
1 inch square bars in the chill roll and light machinery mixtures. 

Paragraph No. 2 is a report of the sulphur content of the center of the 
bars shown in paragraph 1, and also that of the 4 inch square and 1} 
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inch round bars shown in paragraph 8, and which were poured with 
the same gate and iron as those in paragraph 1. 

Paragraph No. 3 shows the difference in combined carbon existing in 
the center of the 4 inch square, 1 inch square and 1} inch iron bars 
described in paragraphs No. 1 and 2. 

Determination No. 1.—Combined carbon in chill roll iron: At the 
corners, 1.55 per cent.; at the center of the fracture, 1.416 per cent., or 
.134 more combined carbon in the corners than in the middle of the 
test bars. In light machinery iron: At the corners, .72 per cent.; at the 
center, .630 per cent.; or .07 per cent. more combined carbon in the 
corners than in the center of the fracture. 

Determination No, 2.—Sulphur in chill roll iron: At the center of 
fracture in 4 inch square, .046 per cent.; 1 inch square, .044 per cent.; 
14 inch round, .046 per cent. In light machinery iron: At the center 
of fracture in 4 inch square bar, .0819 per cent.; 1 inch’square, .079 per 
cent.; 14 inch round, .0825 per cent. Mr. Bauer writes that the differ- 
ence in sulphur at the center and the corners of the different bars is not 
perceptible. 

Determination No. 3.—Combined carbon in chill roll iron: In 4 inch 
square, 2.7 per cent.; 1 inch square, 1.416 per cent.; 14 inch round, 1.25 
per cent. Difference in the extreme of the combined carbon in the 4 
inch square and 1} inch round bar, 1.45 per cent. In light machinery 
iron: In 4 inch square, .854 per cent.; 1 inch square, .650 per cent.; 14 
inch round, .704 per cent. Difference in extremes, .204 per cent. of the 
combined carbon in the 4 inch and 14 inchround test bars at their cen- 
ter of fracture. The silicon in the light machinery is 1.33 per cent.; in 
the chill roll, .71 per cent. 

The percentages of sulphur, silicon, manganese and phosphorus in 
cast iron are but factors in connection with the time it takes a casting 
or test bar to solidify and become cold, determining the degree to which 
the carbon takes the combined or graphitic form. The percentage of 
combined carbon in a casting or test bar controls the strength of the 
iron and also its contraction. 

The above exhibits plainly prove that difference in the fluidity of met- 
al, conditions in the ‘‘ temper” of sands, whether wet or dry as com- 
monly used in ordinary foundry practice, and variations in the form 
and size of test bars can cause a difference in the percentage of com- 
bined carbon, in the same size and form of small castings or test bars 
from the same mixture of iron, poured out of the same ladle. The ta- 
bles also indicate necessity of adopting as a standard for physical tests 
the form of test bar least liable to irregularitiés in the combined carbon 
composing its shell or outer body, and caused by varying conditions in 
the temper of sands, melting of iron, ete. 

As degrees in the strength of iron can be affected by the ‘‘ temper” 
of sand and fluidity of metal at the moment it is poured, so can con- 
traction records be largely affected, making them deceptive. Experi- 
ments which I have conducted to discover if the same conditions which 
give erratic results in strength records would not do likewise in con- 
traction, have only confirmed me in the adVécacy of a round bar cast 
on end, wherever one desired to be wholly or partially guided by physi- 
cal tests or establish a universal standard for record. 

To learn whether differences in the mold could cause changes in the 
length of contraction in bars of the same sizé, cast in the same mold 
with the same iron, out of the same ladle and at the same moment, I 
took three patterns 4 inch square, 12 inches long, and cast two of them 
between yokes and a third bar in a divided chill to form two sides and 
bottom of the mold, the fourth side being formed by the sand of the 
cope. The two bars cast between yokes had drier sand for one than 
for the other. The wet sand was not so damp but that a sound casting 
would be produced, and the two sands differed no more than can gen- 
erally be found between the ‘‘temper” of sands in one shop. All 
three bars were placed equi-distant in the mold, and gated by means of 
two upright ‘“‘sprues” which led down to a runner in the cope extend- 
ing over the three bars in their center, insuring the filling of the three 
molds at the same time with the same hand ladle of iron. The test 
bars formed in the chill and dampest sand would show a greater con- 
traction than the one inclosed in the driest sand. I have conducted 
quite a number of these tests, and always found them in the same line, 
those cast in the chill showing the greater contraction. In several 
cases the extremes of one flask gave a full +, inch difference in the 
contraction of the three bars. In the extremes between the ‘‘ temper’ 
of the wetter and drier sand, I have found a difference of fully ;'5 inch 
to exist in the contraction of two }-inch bars poured from the same 
hand ladle at the same moment, thereby proving that a test bar as 
small as 4 inch square, or even round, is altogether too sensitive to va- 
riation in the ‘‘temper” of molding sand to be relied upon to afford 
any true knowledge of the natural contraction of an iron. 


~ 


To answer the question what effect, if any, degrees in ‘‘ temper” of 
sand would have on a round bar cast on end, I took a pattern 1} inches 
in diameter and made a dry sand mold, using a piece of 6-inch gas pipe 
to mold it in, leaving both ends open. After this little mold was dried 
in an oven, it was then set on end upon a planed plate and the distance 
equally divided between two empty gas pipes. Each of these two latter 
pipes was then rammed up with “ green sand” of a different temper. 
Each test bar had a projection cast on the upper end exactly 2 feet from 
the bottom of the mold, which was formed by the bottom plate to meas- 
ure contraction by. The three bars were poured from one runner in 
the center of the three molds, the iron dropping from the top. ‘ I made 
these three bars 2 feet long, so as to give a greater length than was in 
the 1 foot 4 inch square bars, to better detect any difference that might 
exist in the contraction of the bars due to variation in the ‘‘temper” of 
the sand. On measuring these bars, no difference could be found in 
their contraction. A further proof of the necessity of using a bar Jarg- 
er than } inch square or round to show the real contraction of an iron. 

I also made tests with 14 inch round bars cast flat, but did not find 
that the radical variation which existed in the ‘“‘temper” of the sand 
made any difference in the length of their contraction. Previous to 
these tests, I also made some in our foundry in the presence of E. Duque 
Estrada, M.E., of Pittsburgh, a member of the American Society of 
Mechanical Engineers’ Testing Committee, to learn whether degrees of 
fluidity of iron would affect the contraction of such large sized test bars 
or thick castings. To test this poit, two bars 2 inches square and 48 
inches long were molded together in the same mold. One was poured 
with the metal as hot as it could be obtained from the cupola and the 
other with the same ladle cooled down to have the metal as dull as pos- 
sible and still obtain a full run bar. Two sets of these experiments 
were made, but no difference was found in the contraction. The fact 
of there being no visible difference in the contraction of these 2 inch 
square bars cast flat, also the 14 inch round bars cast flat on end, was 
due, I would say, to the body of the test bars being sufficiently massive 
to overceme any tendency which the variation in the ‘‘ temper” of sand 
could exert in causing higher combined carbon to exist in them than 
the iron naturally contained. 

With large sized test bars cast on end, or those having over one inch 
area and possessing no corners, as in the hexagon test bar now proposed 
as a compromise between the round and square bar, we are justified in 
placing confidence in the record which they may present. And were 
it not that in accepting castings there is generally a large leeway per- 
mitted the founder, regarding the physical property of the iron in his 
castings, the error of the system for which some have claimed so much 
would have been clearly demonstrated long ere this. 








The California Oil Industry. 
—$—$—<— 
Mr. R. W. Burnham, in a communication to the Los Angeles Times, 
on the matter named in the heading, says : 


Just at this time, when sagacious men in all parts of the United 
States are looking for a period of great industrial progress and com- 
mercial expansion, enterprising men in Los Angeles and elsewhere in 
California are asking pertinent questions regarding the discovery of 
petroleum in the heart of the city. Is the problem of cheap fuel solved ¢ 
Is oil being produced in valuable commercial quantities? What does 
the oil industry mean to the community at the present time? What is 
its vital bearing on the future of the city? Has the industrial situation 
of Los Angeles changed during the past year? And, lastly, has it a 
new base for prosperity ? Hitherto this section has invited the agricul- 
turist, the invalid, the man of means who desired to escape the rigors 
of Eastern climate. Can the range of its call be broadened? Is it ina 
position to offer a fair and promising field to the manufacturer? Here 
are a few facts and figures that may prove interesting. 

With the history of the development of this local oil territory all are 
familiar. Its progress since April, 1893, when E. L. Deheny, with 
pick and shovel, sunk a test or ‘‘ wild cat well,” a shaft 4 by 6 feet, and 
dipped up four barrels daily from a depth of 160 feet, to the present 
time, when a forest of derricks meets the eye, has been watched with 
interest. The speculative phase has been succeeded by that of settled 
development. 

There are now about 300 wells in operation or ready to be opened, 
covering a territory of about 40 acres, and practically nodry holes. It 
is safe to say that the aggregate output of these wells when pumped 
will reach at least 2,500 barrels per day of crude petroleum of an aver- 
age gravity of 15°. The average cost of a well is not far from $1,500, 





including pumps, tanks, etc., aggregating an investment of not less 
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than $450,000 in wells. This is rapidly being increased by additional 
wells. 

Two pipe lines are now completed from the field to the railway 
tracks, each about 44 miles, one company having a 32,000-barrel stor- 
age tank, the other a 35,000-barrel tank, and these lines have cost not 
far from $70,000. Pumping plants, delivery tanks, horses and other 
adjuncts have brought the actual investment in the industry up to as 
much as $600,000. Many good authorities place it as high as $750,000. 
The assessment of property in the oil district is placed at about $150,000 
greater than it was in 1894, the greater portion being placed on the land. 
The residence improvements have been largely reduced. 

While the refinery is of small capacity and experimental in its na- 
ture, it has been able to show, however, that there is not only a fuel 
supply, but that a lubricant as good as the best can be produced. 

It is impossible to ascertain exactly just how much oil is being con- 
sumed in Los Angeles and contiguous territory, but it approximates 
1,500 barrels aday. The Southern California Railway Company now 
has 11 engines under oil service, and is equipping others as rapidly as 
they can be spared. The street railroads, the breweries, laundries, iron 
and steel works and printing offices are also large consumers. The 
brick yards have been slow to adopt it, but are now rapidly being fitted 
with oil burners. They will largely increase the local demand, and 
1,800 barrels will be about the daily consumption. 

The experience of railroad companies is that 4 barrels of oil, or a 
little less, are equal to a ton of coal ; and some consumers say 3 barrels 
will equal in units of heat a ton of coal. Taking the first estimate as a 
basis, the 1,800 barrels consumption takes the place of 600 tons of coal, 
costing about $4,000, all of which, less the middle man’s profit, has 
gone away from here. Now the same heat is secured for $1,350 per 
day, all of which remains at home, and not less than $600 to $800 is 
being daily paid to the men employed in the oil field. 

A pipe line to the coast is already promised by parties able to carry 
it into effect. An oil-carrying steam schooner is being built in San 
Francisco, and that market will soon be supplied with fuel from 
here. 

The question then again arises, ‘‘ What does this mean to Los An- 
geles, even in a single year?’ Indications do not point to a falling off 
on the collective yield of oil, neither depreciation in quality nor dim- 
inution in quantity. The 600 or 700-foot wells contain the light oils, 
and show a depreciation in quantity of about 25 to 33} per cent. in the 
last nine months. These are being deepened to the third sand stratum, 
which lies at a depth of 900 to 1,130 feet. There is also a falling off in 
the yield of some of the old wells in the vicinity of Second Street Park, 
but this is not surprising. It would be remarkable if it were not so, 
when wells are sunk within a few feet of each other, and only an ay- 
erage depth of 775 feet. In the Eastern States one well to five acres is 
considered a judicious allotment. Wells on Triumph Hill, Venango 
County, Pa., where the sand stratum is 125 feet thick, have been 
pumped for 15 years. Here we have a stratum we know is more than 
300 feet thick. 

Larger companies, representing more capital, are coming into the en- 
terprise continually, and new fields are being prospected. Experts say 
that in all probability the oil belt stretches all along the range of hills 
from the vicinity of Westlake Park to East Los Angeles. 








Sutherland’s Coin Gas Meter. 
aie PRE 

English letters patent have been issued to Mr. Andrew Guthrie Suth- 
erland, of Kensington Park, London, for improvements in automatic 
or prepayment gas meters. Using the words of the specification : 

This invention consists of improvements in the mechanical details of 
coin gas meters and of arrangements whereby coins of different values 
can be used. 

Fig. 1 shows the upper part of a meter, in partly sectional elevation, 
with the front plate removed ; Fig. 2 is a sectional plan of the mechan- 
ism on the line x x of Fig. 1; the other Figs. show details. 

Though applicable to wet meters, the invention is preferably used in 
connection with dry meters. 

A barrel or drum A is carried loose] y on a spindle B, the drum bear- 
ing a scale upon the periphery, visible through a suitable opening in 
the case, so as to show the amount of gas to be consumed for one pay- 
ment. The motive power is obtained from the crank spindle C. This 
spindle is fitted with a worm D, gearing into a toothed pinion Z, fast on 
aspindle F. The spindle F carries another worm G, gearing into the 


toothed wheel H, fast on the spindle B ; a spring J being fitted between 
the toothed wheel H and the drum A in such a manner as to cause suf- 





ficient friction to drive the drum. The druin A revolves during the 
whole time that the meter is working and gas passing. A ratchet wheel 
K is mounted loosely upon the spindle B, and is fixed to and concen- 
tric to the drum A. Two sectors, L L, are pivoted to the spindle B, so 
as to form caliber points, which by means of the connecting rods M, 
linked to the sectors and to a travelling nut N, may be set nearer to or 
farther from one another, so as to decrease or increase the space 
through which, or through part of which an arm (also concentrically 
carried, and having a spring-controlled or weighted pawl P engaging 
with the teeth of the wheel K) reciprocates. As shown in Figs. 1 and 
2, the caliber plates ZL may be operated on the outside of the case or gal- 
lery plate by means of the milled-headed spindle QY, having a worm R, 
meshing with a pinion S, fast on the screwspindle 7, carrying the trav- 
elling nut N. When the screw spindle T is turned in one direction the 
caliber plates Z approach each other, and when turned in the opposite 
direction they recede from each other. In order to prevent this part of 
the mechanism being tampered with, the opening in the case may be 
suitably arranged to receive a wax seal, padlock, or equivalent device, 
so that the screw cannot. be surreptitiously turned without it being 
found out. 

The coin is inserted through a slot U in the case or gallery plate, and 
falls on to a cradle or other receptacle V, fast on the spindle W,within 
the case, and operated by a draw bar or plate outside the case also fast 
on the spindle W, and fitted with a knob or handle X, so arranged as to 
cover the slot U when in its normal position of disuse. When it is de- 
sired to obtain, say, one pennyworth of gas, the handle X is pulled for- 
ward, as shown in Figs. 1 and 3, returning the lever Y to its normal 
position by the catch Z, and the penny is inserted, falling into the cra- 
dle frame V. The knob X is then pushed back and the penny is car- 
ried backward by the frame V, which is fast on the spindle W, the 
penny sliding on the fixed plate A’ until it arrives at an opening at the 
back, through which it falls. On its passage from front to back, the 
penny engages with the lever Y, which is pivoted loosely on the spin- 
dle W, the penny coming in contact with a projection B’ on the lever 
Y, which is moved backward by the penny a certain distance, until it 
drops out of the cradle frame V. The fixed frame, A’, is formed with 
ratchet teeth C’ (Fig. 2), for preventing the handle or knob being re- 
turned before the completion of the full throw of the cradle. 

In order to prevent gas being obtained surreptitiously, an inclined 
face, D’ (Fig. 2), is formed ov an extension of the cradle frame V, so 
that when the knob X is given its full throw, and allowed to remain in 
that position, the inclined face lifts a rod E’ (Fig. 3), pivoted at F’. 
This rod lifts a catch bar G’ out of contact with the tangent arm H’ of 
the usual gas meter mechanism, and allows the same to travel. If the 
knob is not given its full throw the catch bar will not be raised, and 
will, consequently, arrest the motion of the arm H, and prevent gas 
being supplied, although the supply valve may be open. 

A wire is fixed upon the fixed plate A’, to prevent halfpennies falling 

through before the completion of the full throw of the cradle, the wire 
holding the halfpenny against the serrations. The construction of the 
lever Y is shown in elevation in Fig. 1, and in plan in Fig. 2. There 
is a slot J’ in the lever Y, in which a pin K’, attached to the lever O, 
works. A boss on the lever Y carries a finger L’, which works in the 
fork of a bell-crank lever M’, for actuating the cash indicating mechan- 
ism shown in elevation in Fig. 1. The other end of the lever M’ carries 
a fork, in which a pin N’ engages. This pin is attached to a pawl O’, 
and ratchet wheel P’, attached to a spindle Q’, upon which an index 
hand is fitted, in combination with a dial, to indicate the pence or half- 
pence. The spindle Q’ is fitted with an arm RF’, working in a fork S’, 
which works a pawl 7’, and ratchet wheel U’, on the spindle V’; 
which spindle is fitted with an index hand to indicate shillings. In 
like manner the spindle V’ is fitted with similar appliances to operate 
the spindle W’, an index hand attached to it being fitted to indicate 
pounds. 
When the knob X is moved backwards into the position shown in 
Fig. 4, after the insertion of the coin, the lever O is carried backwards 
by the pin K’ of the lever O. The pawl P, attached to the same lever, 
carries back the wheel K a certain distance by engaging its ratchet 
lteeth. This distance and the number of ratchet teeth operated upon 
depend upon the relative positions of the sector caliber plates L, which 
throw the pawl out of gear with the ratchet teeth of the wheel when in 
contact with the pawl. The pawl P is preferably formed with a 
projecting contact piece, which, coming in contact with the curved 
edges of the caliber plates, causes the pawl to be thrown out of gear 
with the ratchet wheel K. The number of cubic feet of gas delivered 
in return for the coin is limited by the distance apart of the caliber 
points L. 
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Fig. Be 


The valve operating mechanism may be of any suitable construction, 
but a special arrangement is described. 

After performing its function, the penny drops out of the cradle into 
the receptacle provided to receive it ; the cradle frame being hung upon 
the same center as the lever Y,the coin operates the mechanism 
throughout its travel, as hereinbefore described. “Should a halfpenny 
be inserted instead of a penny, it will engage with a lower portion Y’ 
of the lever, so arranged that the movement of the handle X and cover 
plate will only move the pawl P and toothed wheel K through a dis- 
tance equal to one-half of that which it would receive if a penny had 
been inserted. 

The mechanism may be arranged to operate with coins other than 
those before mentioned or in addition thereto, and the proportions may 
be varied, as it is not necessary that one coin should be twice the value 
of another. For example, Fig. 5 is a cross-sectional view of the lever 
Y and Fig. 6 a front view, showing the lever adapted for use with pen- 
nies, halfpennies and farthings ; a is the projection for the pennies, b 





Fig. 4. 


Fig. 8. 


for the halfpennies, and c for the farthings. These points or projections 
are regulated to the exact proportion of the travel of the lever ; for in- 
stance, the projection a for pennies moves a distance equal to the whole 
travel of the lever at this point; the projection b for halfpennies moves 
a distance equal to one-half of the last mentioned travel ; and the pro- 
jection c for farthings moves one-quarter of the travel of the projection 
a for pennies. It will be understood that the variations of the diam- 
eters of the coins in conjunction with the relative positions of the pro- 
jections operate the mechanism in their proper proportions, and as all 
the coins slide on the same fixed plate or guide A’, the variations in 
the diameters of the coins prevent them engaging with any but their 
proper projections. In all cases the cradle is suitably slotted to accom- 
modate the projections for larger coins than that inserted in the slot. 
For instance, when, say, a farthing is inserted the cradle carryirs the 
farthing is moved up to the projection c, which engages with the far- 
thing ; but the other projections a and b protrude through and over the 
cradle, 
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Figs. 7 and 8 show the projection arranged to take 5s. pieces at a, 4s. 
at b, 2s. 6d. at c, 2s. at e, 1s. at f, and 6d. at g. These proportions may 
be obtained as follows : Divide the travels of the lever at this point into 
10 equal parts ; then as the whole, or 10-10ths of the travel, is the travel 
of the 5s. piece, it is clear that each tenth represents 6d., and the div- 
isions, as marked off in Fig. 7, are thus readily obtained ; for instance, 
4s, equal 8-10ths, 2s. 6d. equal 5-10ths, 2s. equal 4-10ths, 1s. equals 
2-10ths, and 6d. equals 1-10th, the drum being suitably geared to suit 
the amount of gas to be obtained from the coins of different values. 








The Electrical Production of Carbon. 
ec 


It has been recently shown, says the London Electrician, that at 
the highest temperature attainable in an electric furnace, all substances 


other than carbon are dissipated and removed, with the result that the 
ends of the electrodes are not only graphitic but are also sensibly pure. 
It follows that a carbon plate or rod, of dense graphitic structure, good 
conductivity and unusual freedom from impurity, should be producible 
by exposing the ordinary moulded article to the temperature of the 
electric furnace. This is precisely the direction in which Messrs. Street 
and Girard have been working. They claim to have succeeded in pro- 
ducing a form of carbon the conductivity of which is fourfold that of 
the untreated material, while its resistance to chemical action is also 
much enhanced. Taking the density of an ordinary carbon before 
heating as 1.98, they find that after treatment it has attained a density 
of 2.6. Should this figure be corroborated, it must be considered re- 
markable, inasmuch as the density of graphite obtained by ordinary 
means is not higher than 2.3, while the same figure has been observed 
as a maximum for hard gas carbon. Analysis of the carbons thus made 
indicated that the percentage of carbon transformed into graphite was 
about 80 to 85 per cent. The method of analysis is, however, by no 
means beyond criticism, depending, as it does, on the conversion of the 
graphite into the highly indefinite body known on the lucus a non 
lucendo principle as graphitic acid, which in no way resembles graph- 
ite, or comports itself as an acid. This point, however, may safely be 
left for future settlement. The precise percentage of graphite is not of 
moment provided a product has been obtained possessing many of the 
properties that would be exhibited by a sound coherent block of that 
form of carbon. When once criticism is allayed by the appearance, in 
a marketable form, of carbon which is nearly free from other elements 
than C, and neither oxidizes easily nor irregularly, nor breaks up when 
used as an anode for aqueous or igneous electrolysis, an ample field of 
application will at once be open. To take one of the most pressing cases 

. alone : It is notorious that next to the want of a good diaphragm the 
most urgent need of those interested in commercial electrolysis has been 
a reliable, unattackable anode. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 





Since the Springfield (Mass:) Gas Company has extended its mains to 
and through the adjoining borough of West Springfield, it has secured 
50 consumers thereon. The prospect, too, is that the number will be 
doubled before the Christmas holidays. 





On the 12th inst. a hearing was given at Malden, Mass., by the Board 
of Gas and Electric Light Commissioners, on the petition of certain 
residents, who alleged that the gas rate charged by the Malden and 
Melrose Gas Light Company was excessive and should be amended. 
City Solicitor Orrin H. Carpenter represented the city ; the petitioners 
were counselled by Mr. F. D. Allen, of Lynn ; and the Gas Company’s 
case was championed by ex-Governor William E. Russell. The first 
witness was Ald. Jordan, who, in response to questioning by Mr. Rus- 
sell, said he did not enow that Mr. Cushing, who is prominent in the 
present agitation of the gas question, was interested in the concern 
known as the Citizens Gas Company ; nor did he know that Mr. Allen, 
the legal adviser of the present complainants, was to have been President 
of the Citizens organization. In a general way Ald. Jordan and Messrs. 
Wm. Knollin, L. O. Ball and C. A. Charles then testified that there was 
a general demand for lower gas rates in Malden ; and Mr. Ball further 
volunteered an expression of his belief that ‘‘ if the rates were lowered 
the Company would increase its output largely.’”? Mr. Russell followed 
with a well-balanced argument, in which he recited the history 
of the Gas Company, from the time of its organization in 1855 to the 
present day. He explained that the present dividend was only at the 
rate of 6 per cent. per annum, and that taking into consideration the 


output per mile of main, the current selling price was as reasonable as |* 


any charged in the State. In 1894, through an agitation similar to this, 
the Company was directed by the Board of Gas and Electric Light Com- 
missioners to reduce its rate from $1.80 to $1.60 per 1,000 cubic feet, 
which recommendation had been followed. Since 1894 the market 
prices for oil had been sharply advanced, as also had the prices for main 
pipe, manufactured iron and clay goods, wherefore an order to reduce 
gas rates from those which were adjudged equitable in 1894 would not 


only be a hardship on, but absolutely an injustice to the Company. Af-! 






ter some further desultory argument the hearing was adjourned to the 
30th inst.,when it will be continued in the Commissioners’ rooms at the 
State House. 


‘“*IsaG,” writing to the JOURNAL, from Dallas, Tex., says : 

To the Editor American Gas Licgat JourRNAL: Inclosed was cut 
from the Times-Herald for your amusement and edification. Don’t 
think hereatter that everything in Texas is always on the shoot, for you 
will notice that sometimes things dart, as it were. 








THE inclosure referred to by ‘‘Isag” is as follows: ‘‘ Under the 
head, ‘ Electrolysis of Pipe,’ the Superintendent of the Dallas Water 
Works, Mr. J. M. Strong, in his report for the fiscal year says: Elec- 
trolytic action upon water pipes by trolly earth currents has become a 
very serious question to managers of water plants in cities where the 
electric overhead wires are used for street car purposes, and the rails 
of the track are used for return conductors, however well the rails may 
be bonded. This department has already experienced some trouble on 
the service connections on Elm and Main streets from electrolysis. 
Sewer pipes only one year in the ground have been honeycombed and 
destroyed. Just how much of this destruction is chargeable to electro- 
lytic action I cannot say, as there are evidences of alkaline action as 
well; but I feel safe in saying it is largely due to electric earth cur- 
rents. The Griffin street supply main passes near the power house of 
the electric light and power plant, and is subject to be used as a return 
conductor for all the electrie earth currents in their return to the gen- 
erators at the power house. I have been unable to maintain a perfect 
remedy and preventive to this destructive action of electricity upon 
water pipe. It is as yet a problem unsolved by engineering skill. The 
best that can be done when such service is permitted to be used is to 
require the street car companies to put in ample return wires at such 
points as may be required to fully transmit the return currents, I in- 
vite your serious consideration of this subject.” 


THE Rochester (N. Y.) Herald says that so many of the inhabitants 
of the adjoining town of Clyde are using gas, being led thereto by the 
charms of the Welsbach burner, that the Clyde Electric Company con- 
templates a cut in its selling rates to retain the customers who still are 
served by it. PS 


THE Syracuse (N. Y.) Herald, of the 14th inst., says: ‘‘ Certified 
checks aggregating $15,000, and made by the men to whom the illum- 
inating gas franchise was granted by the Common Council three . 
months ago, were deposited with the City Treasurer this afternoon in 
compliance with the provision of the franchise which is to the effect 
that in order to make the franchise operative the sum named above 
must be paid to the city by September 16th, and that a bond for $25,000, 
that the Company will restore the streets to proper condition where they 
are disturbed in the laying of mains and saving the city harmless from 
accidents be also filed within a specified time. The City Treasurer issued 
a receipt for the money paid»; Those to whom the franchise was grant- 
ed, and who paid $1,875 each into the city treasury, are Messrs. Frank 
Hiscock, Chas. M. Warner, W. B. Kirk, Thos. Ryan, John Dunfie, 
Jas. S. Gordon, Ham. 8. White and George Doheny. The bond for 
$25,000, which was also filed with City Clerk Stevens, is also signed by 
the eight men named.” 





Tue borough authorities of Hasbrouck Heights, N. J., seem indis 
posed to favorably consider the application of certain parties to pipe 
‘the Heights” for a gas supply. ‘‘ Small politics” appears to be the 
restraining impulse. 


Mr. ALBERT R. WILLARD, Supt. of the Greenfield (Mass.) Gas Light 
Company, while attempting to pass between the tracks of the local rail- 
road depot the other day, received severe injuries. He essayed to pass 
the cars while the process of making up a freight train was in progress 
—‘‘ passing the cars” in this instance means his trying to cross over the 
couplers between two cars when the train was at a standstill—but the 
engineer suddenly backed in order to take up the slack, and Mr. Wil- 
jard’s right foot was badly crushed. It is feared that the injured mem- 
ber will have to be amputated. 








THE Ansonia (Conn.) Brass and Copper Company uses industrial rail- 
ways, of 21} inches gauge, designed by the C.W. Hunt Company, New 
York. The Thorndike Company, of Thorndike, Mass., has also in- 
stalled the Hunt system of narrow gauge railways for handling mater- 
ials in its works. 





THE Berlin Iron Bridge Company, of East Berlin, Conn., has just 








completed for the George W. Stafford Mfg. Company, of. Providence, 
R. I., a new machine shop 50 feet wide and 174 feet long, two stories 
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high. The building is constructed of brick and iron, and is so designed 
that two additional stories may be added in the future. The Bridge 
Company has also just finished a new car barn for the New Haven 
Street Railway Company. The building is 86 feet wide and 188 feet 
long, with a slate-covered roof. 





THE Commissioners of the District of Columbia have amended the 
building regulations for Washington in respect of the placing of small 
motors in buildings, the section of the regulations referring thereto be- 
ing as follows: ‘* Engines and boilers for driving machinery, for grind- 
ing coffee, spices, or for other similar purposes in stores, or for elevat- 
ors in hotels, stores and warehouses, where under 10-horse power, or 
for heating purposes, or gas or electric motors, may be permitted under 
such restrictions as the inspector of buildings may direct in each case, 
upon the notice in writing, by the owner or agent intending to set up 
such boiler or engine, to the inspector of buildings, fully describing 
said boiler or engine, and the use for which it is intended, but not until 
a special permit shall have been obtained.” 





Secretary L. F. Burasr, of the Mahoning Gas Fuel Company, of 
Yvungstown, O., has given notice of an increase in the rate for natural 
gas, the schedule to take effect October. 1st. 
stated, amounts to 10 per cent. 


The advance, roughly 


Tue Tucson (Ariz.) Gas Company seems to have taken on a new 
lease of life. In any event, handsome offices have been secured in the 
National Bank building, the gas rate has been reduced, and the sale of 
gas cooking and heating apparatus is being pressed. 


AT the stockholders’ meeting of the Tonawanda (N. Y.) Gas Light 
Company, a proposition to expend $9,000 on plant betterment was 
adopted. The Trustees elected were: A. G. Kent, J. H. De Graff, Jo- 
seph Wolf, Martin Riesterer, Chas. Weston, Christoff Schwinger and 
L. G. Stanley. 








THE Fort Wayne (Ind.) Gas Company has arranged for several miles 
of main extensions. 


ACCORDING to the annual report of Mr. Ford, Inspector of Gas and 
Meters for the. District of Columbia, the illuminating value of the gas 
supplied by the Washington Gas Light Company during the year 
equalled 19.63 candle power, an increase of 1.61 candles over the aver- 
age for last year. No defaults occurred during the year in respect of 
illuminating power orimpurity content. He also says that the illumin- 
ating value of the gas sent out by the Georgetown Gas Light Company 
averaged 16.97 candles, and suggests that that Company be required to 
either provide a coal for manufacturing gas from which its purifying 
apparatus will remove the sulphur within the limits prescribed or en- 
large the purifying capacity of its plant. During the year 2,713 meters 
were inspected and proved. Of this number 249 registered fast—aver- 
age error, 4.20 per cent.; 61 registered slow—average error, 4.63 per 
cent. ; 2,394 registered within the limits prescribed—namely, 2 per cent. 
either way, and 3 did not register the gas flowing through them ; 591 
of the above were ordered out and inspected and proved on complaint; 
580 were complained of by consumers, and of this number 238 regis- 
tered fast, the average error being 4.43 per cent.; 59 registered slow, 
with an average error of 4.96 per cent. The Inspector recommends 
that the Washington Gas Light Company be required to send to his of- 
fice all meters removed by it from the premises of consumers for the 
purpose of determining whether the meter is registering correctly. 





THE following is from the Toronto Empire, dated Sept. 10th : 


Mr. Justice Ferguson gave judgment at Osgoode Hall yesterday in 
Johnston vs. Consumers Gas Company, of Toronto, an important case 
heard before him in the weekly court in May last, upon a special case 
stated by the parties. The plaintiffs are Mr. J. T. Johnston and the 
Toronto Type Foundry Company, suing on behalf of themselves and 
all other consumers of gas furnished by the defendants in the city of 
Toronto. The action was brought to obtain a declaration of right and 
an account. The defendants were incorporated in 1848. In 1887, be- 
ing desirous of increasing their capital stock, they presented a petition 
to the Legislative Assembly of Ontario for authority to do so, and 
thereupon an Act was passed in that year, entitled ‘‘ An Act further to 
extend the powers of the Consumers Gas Company, of Toronto,” which 
came into force on the 23d of April, 1887. It was alleged by the plain- 
tiffs that at the time of the passing of this Act the defendants had a sur- 
plus of profits on hand which was to have formed the nucleus of the 
rest or reserved fund, which at that time amounted to $394,310. The 
plaintiffs alleged that the defendants then sold the increased capital 











stock at a premium, and thereby realized a large sum, which, they 
charged, should have been added to the reserve fund and invested in 
some one or more of the securities mentioned in the fourth section of 
the Act, but, instead of so investing it, the defendants invested it in 


plant and material. The plaintiffs also charged that the defendants 
made large profits in their business since 1887, amounting to about 
$250,000, which should have been applied by the defendants in form- 
ing the special surplus account to be used in the reduction of the price 
of gas to the plaintiffs, and also that the interest which would have 
been gained if the reserve fund had been invested should also have been 
applied in reducing the price of gas to consumers. The plaintiffs also 
alleged a further saleof new stock by the defendants in Oct., 1893, which 
realized a premium of $83,040, which sum the defendants, as the plain- 
tiffs feared, would, unless enjoined, use in the purchase and construc- 
tion of plant, as also such fresh profit as might accrue from time to 
time. The plaintiffs claimed a return of sums that they said had been 
overpaid by them to the defendants as the price of gas consumed, and 
asked for an account of the receipts and disbursements of the defend- 
ants since the 23d March, 1887; a mandatory order directing the de- 
fendants to comply with the provisions of the Act of 1887; a declara- 
tion of right; a declaration that the defendants are trustees, etc., and 
an order restraining the defendants from misapplying the $83,040. The 
defendants, by their defence, raised the question of the proper construc- 
tion of the statutes relating to their rest or reserve fund, etc., and said 
they had reduced the price of gas. They also demurred to the state- 
ment of claim on the grounds that the plaintiffs had no locus standi to 
bring the action. 

The first question which the special case asked the court to answer 
was whether the plaintiffs had a right to maintain the action as consti- 
tuted. This question the court now answers in the affirmative. 

The second question was whether the defendants were obliged to in- 
clude in the rest or reserve fund which the Act of 1887 directed them to 
have : (a) the moneys which the defendants had standing to the credit 
of profit and loss account ; (b) to the credit of contingent account at the 
time of the passing thereof ; and (c) all the money received from the 
premiums on the sale of stock authorized by the Act to be sold until the 
fund amounted to 50 per cent. of the paid-up capital. The answer of 
the court to this question is also in the affirmative. 

The third question was whether it was ultra vires of the Company to 
invest or use the reserve fund or any portion of it in the purchase or 
construction of their plant or buildings or in their business generally. 
Answered, that it was ultra vires. 

Fourth question— Was it ultra vires of the Company to invest the 
premiums on the sale of stock or any part thereof in the erection of 
buildings until the rest or reserve fund had been found equal to one- 
half of the paid-up-capital? Answer in the affirmative. 

Fifth question—Did the defendants establish, maintain, invest, and 
use the rest or reserve fund in accordanee with the provisions of the 
Act? Answer in the negative. 

(Sixth question, not necessary to answer.) 

Seventh question—Has the plant and buildings renewal fund ever 
been created or maintained within the meaning of the Act? Answer— 
It does not appear that this fund has been created or maintained as re- 
quired by the 6th section of the Act. 

Eighth question—After providing for all usual and ordinary repairs 
and renewals, was it ultra vires of the Company to invest or use the 
surplus of the plant and buildings renewal fund in their general busi- 
ness, or was the fund to be kept separate from the other moneys of the 
Company uninvested ? 

Ninth question—If the usuai and ordinary repairs and renewals did 
not amount to as much of the 5 per cent. referred to in the Act, should 
the full 5 per cent. be carried to the credit of the plant and buildings 


renewal fund, or only sufficient to cover the usual and ordinary re- 
pairs ? Answer—Thereis no objection to the investment of any portion 
of this fund, remaining unemployed, in such securities as would be 
readily available in case the funds should be required, but there is no 
obligation resting upon the Company so to invest. 

Tenth question—In addition to keeping the plant and buildings in 
repair by means of this fund, has the defendant Company the right to 
write off sums of money from profits by ‘‘ depreciation in plant?” Ans- 
wer in the negative. 

The judgment is therefore in favor of the plaintiffs directing the tak- 
ing of several accounts, comprehending the whole business of the de- 
fendants done since the passing of the Act of 1887, and including the 
surplus profits then in the hands of the defendants. For the purpose of 
taking these accounts a reference is directed to the Master-in-Ordinary. 
The plaintiffs are to be paid their costs to the present time by the de- 
fendants. Further directions and subsequent costs are reserved. 





THE Company will appeal the case. 
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The Market for Gas Securities. | 





There was no change of moment in the mar- 
ket for city gas-shares during the-week,ab 
though it may be said that, despite a most er- 
ratic market for common shares—meaning 
shares on the general list of the Exchange—gas 

‘securities more than held their own. Consoli- 
dated sold to-day (Friday) at 144, and we be- 
lieve (in fact, we know) it is cheap at anything 
this side of a 5 per cent. basis. Will investors 
remember this fact? The present government 
of the State 1s in fair accord with its manufac- 
turing interests, and not the least of these is 
the gas interest ; and when we say “fair ac- 
cord,” we mean the State authority now 
reigning prefers to see honest industry protect- 
ed from assault rather than that industry 
should seek protection by half-hearted contri- 
butions to ‘‘ political assessment” account for 
either or any “‘ party.” 

The Standard Company is issuing some of 
the treasury stock, which we rather think was 
formerly controlled by Mr. Andrews, share- 
holders of record having the right to take a 
proportionate part at half price—50, that is. 

The Brooklyn situation is still muddled ; but 
we have no occasion to take anything back 
that we said last week respecting it. The ulti- 
mate result will, after the deadheads are sifted, 
appear quite like our forecast. 

The feature in out-of-town shares was Chi- 
cago gas, which sold above 70 and then 
slumped to 68 and a fraction, ‘all in the course 
of ashort morning. It is said that a legal way 
out of the Chicago Company’s troubles has 

been formulated ; we hope so. It is also said 
that a dividend will be distributed. Beyond a 
doubt this is so; and we further believe that 
the rate per annum will be 5 percent. La- 
cledes are fairly strong, and Consumers, of 
Jersey City, is an undoubted purchase. 
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“Bonds .....+s++0seees 1,000,000 *° “ Humphreys & Glasgow, New York City......... aciavened 
Fulton-Municipal ........... 3,000,000 100 175 Gas Engineering Co., Pittsburgh, Pa............. phic 5 ae 
* Bonds..... 300,000 acs 108 
PU csivccnacscivcbvnceses 1,000,000 10 90 
“Bonds, 7'8.......00. 368,000 a 100 SCRUBBERS AND CONDENSERS. 
“ “ ies = 2. Sk 94,000 * 98 100 G. Shepard Page's Sons, New York City.................. 519 
Metropolitan. ............... 870,000 100 170 De De Wee CG., FIG, BGs cacenccoccccccocces ehlemntacn 518 
= Bonds, 5's. .... 70,000 «d ms James R. Floyd & Sons, New York City .........ecssee0s 520 
OE 0 vnictpeiasaspoavsves 1,000,000 % 22 Continental Iron Works, Brooklyn, N. Y........0..se00+- 518 
Oe A as 700,000 1,000 99 100 | Gas Engineering Co., Pittsburgh, Pa.................+... 501 
Williamsburgh.............. 1,000,000 50 89.210 ba 
* Bonds ....... 1,000,000 wis 107 110 REGENERATIVE FURNACES, 
Out-of-Town Companies. Bartlett, Hayward & Co., Baltimore, Md................. 517 
era Sooner 000,000 Fred. Bredel, Milwaukee, Wis..........cccccscccssssseves O15 
a _ ap sc Bonds..... aoe a % J. H. Gautier & Co., Jersey City, N. J....cccecccecceeeess 515 
Boston United Gas Co.— Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 514 
1st Series S. F. Trust.... 7,000,000 1,000 80 Adam Weber, New York City ........cccccesssesceceesees 514 
Buffalo Mutual............. 730000 10) 135. | TAH AND CARBONIC ACID EXTRACTOR. 
“ Bonds....... 200,000 1,000 9% 100 |G. Shepard Page's Sons, New York City......... eoeccccces 519 
Central, San Francisco..... eoccce ka 95 
Chicago Gas Co............. 25,000,000 100 69% 69% AMMONIA CONCENTRATORS. 
Chicago Gas Lt. & Coke Co. Michigan Ammonia Works, Detroit, Mich................ 499 
Guaranteed Gold Bonds. 7,650,000 1,000 93 9814! G. shepard Page's Sons, New York City ............. seve 519 
Columbus............000.00. 1,060,000 .. 63 66 | Gas Engineering Co., Pittsburgh, Pa...............006..- 501 
ist Mortgage........... » 1,085,000 re 91 98 
Consumers. Jersey City 2,000,000 100 91 93 GAS METERS. 
ee ee 600,000 1,000 100 §=105 | John J. Griffin & Co., Phila., Pa......ssscesecseeeeeeeee .. 54 
Cincinnati G. & C.Co....... 7,000,000 100 204 205 | american Meter Co., New. York and Philadelphia........ 523 
Consumers, Toronto........ 1,600,000 50 18444 187 | The Goodwin Meter Co., Phila., Pa...... cpinsubbiencigens 522 
Capital,Sacramento........  «..+.. -- 41° | Helme & McIihenny, Phila., Pa. ..............5.++- sieocss Oe 
Consolidated, Baltimore.... 11,000,000 100 6254 684|p mcDonald & Co., Albany, N.Y............ distckteston 528 
Mortgage, 6's........... 5,600,000 .. «=:107_— «10744 | Nathaniel Tufts, Boston, MaSs,...........c000 seeeeee cee 522 
Chesapeake, ist 6’s.. .. 1,000,000 a aa Maryland Meter and Mfg. Co. Baltimore, Md.... ....... 522 
Equitable, ist 6's. ...... 010,000 Metric Metal Co., Erie, Pa....... ..ssseseeseeeeee shames 521 
Consolidated, Ist 5's........ 1,490,000 Keystone Meter Co., Royersford, Pa.........0.sseeeeeeees 522 
feat eae 4,000,000 .. 30% 
Bs BOB. 6 ss ccece 4,312,000 sa % GAS AND WATER PIPES. 
ge ti ide pagal Ohio Pipe Co., Columbus, Ohio..........+. hienciiieinille 
Chicago, Bonds........... 2,000,000 1,000 =... 101 |") eummond, New York City 521 
Fort Wayne ..........++++++ SD 2... Rs MH he eae nae ie 
“ ok... 2,000,000 + 85 i De Ph WOU Cita, SIs BR ec iccccccccccocss ccsece cee 
: Warren Foundry and Machine Co., New York City...... 521 
BR cccoscrétivepvesves 750,000 2% 180 13 521 
Indianapolis...... .......... 2,000,000 i 150 155 Donaldson Iron Co., a Piacorasaetatis ceecescocececs = 
ai Bonds, @s...... 2,650,000 i 105% Addyston Pipe and Steel Co., Cincinnati, O..... meee. ce 
Jersey City.......cccccees 750,000 20 180 at GAS BAGS. 
ep reeset : + Ind... #88 - a “s 88 | Peerless Rubber Mfg. Co., New York City........ siecle 
ee engage Were: ae = 2034 - STEAM BLOWER FOR BURNING BREEZE. 
Preferred. ........ cccece 2,500,000 100 8734 8814 H. E. Parson, New York City... Coccccvecs coecccccccees 515 
Bonds........ ne wowanos 9,084,400 1,000 7 974 
Little Falls, N. Y........... 50,000 100 100 Rae CORE 
(SE CRED TPE PO 25,000 mo Pa 100 Penn Gas Coal Co., Phila., Pa.........+++ penevedeseeeeses, mae 
gga cepa 2,000,000 100 200 Perkins & Co., New York City.......... Cececeerce. cocves 512 
New Haven.....cccccsececes seteLt 2% WW Despard Gas Coal Co., Baltimore, Md..........++....00++ 513 
Oakland, Cal.............++- agebbe 45 Westmoreland Coal Co., Phila., Pa....ccsecseeeeess cones 518 
Peoples Gas Lt. & Coke Co., Shaner Coal Co., Philadelphia, Pa....... ssssesesesseeees 500 
Chicago, ist Mortgage.... 2,100,000 1,000 .. 108 | Berwind-White Coal Mining Co., New York and Phila... 512 
2d “% 4... 2,500,009 1,000 104 105 | Henry C. Scheel, New York City......sececesssserereeece 518 
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CANNEL COALS, 


Perkins & Co., New York City..... Rabe sen Ades dseknecthas 512 
Log Mountain Coal, Coke and Timber Co., Pineville, Ky. 513 
The Goff-Kirby Coal Co., Cleveland, 0.............sssee0. 512 
Henry C. Scheel, New York City.............scsececeeess 518 
Thos. N. Mordue, New York City..............ssccccecees 501 


GAS ENBICHERS, 


Standard Oil Co., New York City..........000... scececes 513 
The Sun Oil Co., Pittsburgh, Pa.... ...............e000-- 513 
W. H. Townsend, New York City............sss00.-.- 000. BIS 


COKE CRUSHER. 
c. M, Keller, Columbus, Ind........... heeba bGk deedcewens 513 


CONVEYING MACHINERY, 
C. W. Hunt Company, N. Y. Clty... cccccccccccscccccccss 500 


GAS GAUGES, 
The Bristol Co., Waterbury, Conn.............eseeee0. oe 499 


GAS GOVERNORS, 


Connelly Iron Sponge and Governor Co., New York City. 411 
Wilbraham Baker Blower Co., Phila., Pa........... estes 511 
Isbell- Porter Oo., New York City.......cccccccccccccces vee 518 


SELF-SEALING MOUTHPIECE DOORS, 


Isbell-Porter Company, New York City.............ss00- 518 
Continental Iron Works, Brooklyn, N. Y.....,.........-. 518 
G. Shepard Page's Sons, New York City.................. 519 
BRETORTS AND FIREBRICK. 

J. H. Gautier & Co., Jersey City. N. J......0........ 0000 514 
B. Kreischer & Sons, New York City.............scecees- 514 
Adam Weber, Now York Cl6y 2... cccccccc-cccccvcccccoccs 5i 

Laclede Firebrick Mfg. Co., St. Louis, Mo................ 514 
Cyrus Oe, PRR. PG ccccncccccsvvccssvoce cxccscvcce 514 
James Gardner, Jr., Pittsburgh, Pa...............sesese-- 514 
Heury Maurer & Son, New York City...............e0008 514 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 514 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 514 
Brooklyn Firebrick Works, Brooklyn, N. Y............... 514 
VF Ry I BONE CDs hvctccccctécckdedencs<s cesses 500 

CEMENTS: 

C. L. Gerould & Co., Mount Vernon, N. Y.............0... 5u4 
BP. rT CE asks kde coc dnd ccocdetcscvets- 500 


INCANDESCENT GAS LAMPS, 
Welsbach Light Co., Gloucester, N. J...............c0005e 50, 


MICA GOODS, 


The Mica Mfg. Co., New York City.........ccscccccccvecs 499 
BURNERS, 

©. A Ge ag BS pb ccacececesccéccs dhestientdnons 518 

mG Pres Ws Win dé cckbccccdecncescdcdcca eocee 500 

George Bray & Co., Leeds, England ..............seeseses 501 


LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn............. 499 


GAS TUBING. 
New York Gas Tubing Co., New York City............... 500 


STREET LAMPS. 


J. G. Miner, Morrisania, New York City.................. 515 
Bartlett Lamp Mfg. Co., New York City................. 515 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 511 


Greenpoint Chemical Works, Brooklyn, N. Y............ 511 

Henry W. Douglas, Ann Arbor, Mich.............seesse0 511 

Read, Holliday & Sons, Ltd., New York City............. 499 
EXHAUSTERS., 

The P. H. & F. M. Roots Co., Connersville, Ind....... ... 508 

Isbell-Porter Company, New York City............ cooe.. 518 


Wilbraham Baker Blower Co., Philadelphia, Pa........ . 511 
Connelly Iron Sponge and Governor Co., New York City 513 


VALVES. 
Ludlow Valve Manufacturing Co., Troy, N.Y........ eoes 510 
Chapman Valve Manufacturing Co., Boston, Mass....... 510 
R. D. Wood & Co., PRER., PB..cccccccccccccee gqeteccesvess 518 
Continental Iron Works, Brooklyn, N. Y...... Ptignaccecees 518 
The P. H. & F. M. Roots Co., Connersville, Ind........... 508 
Isbell-Porter Co., New York City..... eeseusseuss cocccess. 518 


The Western Gas Construction Co., Fort Wayne, Ind.... 510 


ELECTRICAL APPARATUS. 
Wm. Henry White, New York City...... Wabeesenias denote 519 


GAS ENGINES. 


Otto Gas Engine Works, Phila., Pa........:..... scsnceess M6 
The American Gas Engine Co., Phila., Pa..... Sccosacsces OR 





ENGINES AND BOILERS. 


The Hazelton Boiler Company, New York City.......... 500 
W. G. & G. Greenfield, East Newark, N. J.............+.. 500 
PURIFIER SCREENS. 

Fen Calet, Baw Teh CI sesavnscieicccccssscotdscuces 499 
GAS STOVES. 

American Meter Co., New York and Philadelphia....... 507 
The Goodwin Meter Co., Phila., Pa...-.........e.0se0000:- 522 
George M. Clark & Co., Chicago, [lls...........seesee000- 505 
Maryland Meter and Manufacturing Co., Baltimore, Md.. 522 
William M. Crane & Co., New York City.............4... 505 
Keystone Meter Co., Royersford, Pa...............-eesee- 522 
A. Weiskittel & Son, Baltimore, Md.................+...- 504 
The Wolff Gas Radiator Mfg. Co., New York City....... 503 


CHINA GAS KILNS. 


i; Wan, TRO, Bc dige cctinsccscavcotecdséceccis 520 
William M. Crane & Co., New York City............ avcee 505 


COIN WRAPPERS, 
Aipand & Cox, Debrelh, TA vcdcvecedesccescesccteccvéacess 380 


GASHOLDER PAINT. 
The Government Waterproof Paint Co., Boston, Mass.... 510 








New York Marine Paint Co., Poughkeepsie, N.Y......... 510 
GASHOLDER TANKS, 
J, PB; Whittier, Brooklyn, Wo Yo... jp cccccccccscscoccceses. 515 
GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md......... ....... 517 
Continental Iron Works, Brooklyn, N. Y............+0+.. 518 
Deily & Fowler, Philadelphia, Pa.................000...-. 520 
Davis & Farnum Mfg. Co.,Waltham, Mass................ 516 
Kerr Murray Mfg. Co., Fort Wayne, Ind.............-+.+. 516 
Stacey Mfg. Co., Cincinnati, Ohio. .............-eeeeeeeee 519 
R. D. Wood & Co., Philadelphia, Pa.............-ceeceees 518 
PATENTS. 
H. B. Willson & Co., Washington, D. C,.............-006 500 
s 
Position Des'‘red 


By a man 2) years of age, who has had considerable experi- 
ence in the Coal and Water Gas business. Can take meters, 
make connections, set meters, lay mains, put in services 
and stoves, and do any kind of work about a gas works. 
Best of references. Address 

1059-4 “B. R. D.,” care this Journal. 


WANTED, 


A Man to Take Charge of a Quite 
Small Coal Gas Works, 


Located in Wisconsin. Salary would be small, but with 
chance of promotion. 
1058-2 Address “ A. C. G..” care this Journal. 


POSITION WANTED 


As Supt. or Manager of a Gas Works or 
Gas and Electric Light Works. 


Fifteen years’ experience as Manager of Gas Works and six 
years Gas and Electric Light Works. Good reasons for wish- 
ing to change present employment. 

1043-tf Address “‘ Y. B.,’’ care this Journal. 


















Cet Our Prices on 


Mica Chimeys 
For Welsbach Lights, 


Mica 
Canopies. 


The MIGA MFG. 


CO., 
Micasmiths, 


88 Fulton Street, - - New York City. 
Patent Lava Gas Tips. 


x UNIFORMITY sy 


GUARANTEED. 
D. M. STEWARD MFG. 


ALL SIZES 
CHATTANOOCA. TENN. 


Read, Holliday & Sons, Ltd. 


No. 7 Platt St., N. Y. City. 


HYDRATED 
OXIDE OF IRON 


For Gas Purification. 














Analysis, Samples and Particulars on A pplica- 
tion. 








BRISTOL’S 


necorvine PREQOURE GAUGE 


For Continuous Records of 


Street Gas Pressure. 


Simple in Construction, 
Accurate in Operation, 
Low in Price, 
Fally Guaranteed. 


Send for Circulars. 


THE BRISTOL CO. 


Waterbury, Conn. 
Received Medal at World's Columbian Exposition. 

















WANTED, 


By a man who has had a round experience in the manufac- 
ture and sale of gas, 


A Position as Supt. of a Large or Smal’ Gas Works. 


Is capable and energetic, and is willing to begin at a moder- 
ate salary. Address 
1082-tf * B.,” care this Journal. 













NO EXTRA LABOR OR 
OPERATING EX- 





Special Trays for Iron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 
Reversible, Strongest, Most Durable, Most Easily Repaired. 


 / 









Fa 
R\A gq 


306-310 Eleventh Avenue, New York. 


We also make the Cheapest and Strongest 
REVERSIBLE BULTED TRAYS IN THE MARKET 
Send for Circulars. 
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Peerless Patent 
Improved Gas Bag 





Bags are used to stop the flow of gas while re- 
pairing or airing or making alterations in gas mains. There have been 
umerous cases of workmen being badly injured, and some- 
times fatally, by the escape of = resulting from the burst- 
ing of a a beg, and our es rovement is designed to 
obviate such calamities. The indicator A shows unerringly 
when the bi has been n sufficienty inflated to pack the main, 
and when b pempins should be stopped. Our Bags as 
oakeale sae ly prepared to admit of 
distension, and to ead the action of Oils, Gases, Nap! the 
and other residuum in the mains, and they are made with 
lapped joints, which adds greatly % to their strength. 


_— Gas Bag, each, “= my Gas Bag, each, = 


: oe “ “ + = = “ “ “ ht 
6* “ “ 1.%5 4 “ “ “ 17.00 
Bs “ “ 2.65 “ “ 27.50 


The alien Rubber Mtg Co, 


16 Warren St., N. Y. City. 


MOSES G. WILDER, 


Mechanical Engineer, 
816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 
and Fittings, 


In addition to a full assortment of Volumetric Governors, etc., 
I am now making MERCURY PRESSURE GOV- 
ERNORS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanship which has established the 
reputation of WEILDER’S VOLUMETRIC GOV- 
EBNORS will be given to the new line. They have been 
thoroughly tested in many places during the past year, and have 
given entire satisfaction. The price is very low, and but for a 
complete system of machinery adapted to this work, it would be 
impossible to sell them at the price. I hope for large orders, as 
they become known, in consequence of the low price and good 
quality. 




















G. W. HUNT GOMPANY. 


COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


Specially designed for handling material 
in and around 











THE HUNT TIP CAR. Gas Works, Coal Yards, Factories, Etc., Etc. 
45 BROADWAY, - - NEW YORK. 


if You Want the Best GAS- TIGHT Tubing, 


BUY OF THE 


NEW YORK GAS TUBING CO. 


334 & 336 East 23d St., N. Y. 
GUARANTEED NOT TO STIFFEN. Makers of All Kinds of Flexible Tubing. 


THE HAZELTON o1 OR PORCUPINE 
>, WATER TUBE BOILER. 


% ), 
\ x The Best Boiler in the World, and | the Cheapest per Square Foot 
4 y of Heating Surface. 


Unequaled for the Economical Production of Very Dry Steam. 


WE GIVE Liberal Capacity, Highest Efficiency, Absolute Safety and 
Thorough Workmanship. 
WE SOLICIT the Critical Examination of the Mechanical Profession 
and the Steam-Using Public, and Your Trade. 


Send for Catalogue and Reports of Tests. 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


Tele, “iee-isin Se, New York. GBN'| Office, 716 E. 13th St., N.Y., U.S.A. 
































GREENFIELD 


Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 


EAST NEWARK, N. J. 














as BHEHREND,| 


SOLE IMPORTER OF THE CELEBRATE) 


German (Stettin-Didier) Clay Gas Retorts, 
BLOCKS, TILES, FIREBRICKES, FIRE CEMENT, 
Stettin ‘‘Anchor” & “‘Eagle” Brand Portland Cement | 
10 & 12 Old Slip, New York. 


5 ptly secure +. p z : 
and Labele regi "@X~ 
perience. ao ‘wee tye yours ex: — 


can be 
secured or no! treo ofch “Out 

wtih paten Peaieess ;: ee o Boal et og 

ornare at yf 


Be Pak Otion YW HINCTON, D.C. 

















The 


Celebrated 


1 SHANER GAS COAL 


Is Mined and Shipped from the 





CORRESPONDENCE SOLICITED. 


Best Gas Coal Basin in Pennsylvania. 





SHANER COAL CO,, - 1326 Chestnut Street, Philadelphia. 








te 
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GAS ENGINEERING COMPANY, 


INCORPORATED, 
SG} Conestoga Building, PITTSBURGH, PA. 


Gas Works Machinery of all kinds, sideline, in 


PITTSBURGH WASHER-SCRUBBER, 


SOLE AGENT FOR \\)) 
FELDMANN AMMONIA MACHINE, 
For producing Sulphate, Aqua, Chleride o “ 
c ‘ } e out 4B 




















and Concentrated Liquors. 
The Erection of Bi-Product Coke Ovens 
a Specialty. 
Faux System of Recuperative Benches, 


JAS. GARONER, JR. 
SOLE CONSTRUCTOR AND BUILDER. 


AMMONIA MACHINE. NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 


rEesos. MN. MoOoRD U E, 


Cannel Coal Merchant, 
No. 1 Broadway, - - - New York: Cit. 
Exclusive Shipper of the following celebrated 
GENUINE KENTUCKY CANNELS. 


BREGKEN RIDGE. The richest Cannel in the world ; will yield 15,200 cubic feet of 46.20 candle gas per ton of Cannel. 
0. K. BOGHE AD. Will yield 16,504 cubic feet of 38.15 candle gas per ton of Cannel. 


BIRDSEYE. wil yiela 14,132 cubic feet of 36.55 candle gas per ton of Cannel. 


ALL PRODUCE EXCELLENT COKE. 


Shipments in sealed box cars direct from the mines to any required station in the United States or Canada. Cargo Shipments from Newport 
News or Norfolk, Va. Correspondence Solicited. 


BRAY’S PATENT “ENAMELED” GAS BURNERS. 


| Bray's “Special” and ‘‘Adjustable” Burners 





























Are the Cheapest, Most Economical and Most Durable in existence, and will, at 
their REDUCED PRICE, save their cost in gas alone in forty hours’ use. 





Union Jet. Slit Union. Batswing. Adjustable. 


Made with Inside Screw to Suit American Fittings. 


The ‘*Specials’’ are made to Suit Low and High Pressures. The ‘‘Adjustables’’ 
consist of two Burners screwed together, the size of which can be arranged 
to suit any Pressure and Consumption. For full description see Catalogue. 


See that ‘* Bray’s Special’’ or ‘‘ Bray’s Adjustable ”’ is stamped on each kind of Burner. 
ACETYLENE AND RICH OIL GASES.—We now make Burners suitable for use with these Gases, 
TO BE HAD OF FACTORS THROUCHOUT TdE STATES. 
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WM. W. COODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENCINE GO., 


MANUFACTURERS OP 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr g Co., of London and Kilmarnock. 












































RK 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 


Tandem 
Cylinder. 
Impulse 
Every 
Stroke. 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston ; using half force to each impulse; doubling 
the steadiness ; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a : 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain for 


_ the past eight years. Address w W. GOODWIN, President, Lock Box 718, Philadelphia, Pa., or 
THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts., Fort Wayne Ino. 
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The Improved 


Welsbach Light. 


at a4 te 6 ee 6 8 fb 4 es eS eS ele eee eee 2. ee 2 nn 2; . 2. 2; 2. 2 es Se 2. oe eo 








No. 31! Burner, with Nos. 10 and 43 Shades. 
Made by the 


Welsbach Licht Company, 
Gloucester City, N. J. 


Sole Manufacturers for the United States. 











The WOLFF Gas Radiator. 


The Most Ornamental ai and Economical Gas Heater in the World. 





The WOLFF Cas Radiators are no Longer an Experiment. 


Heating with gas as a fuel instead of wood or coal was made practicable only 
four years ago, when the first WOLFF Gas Radiator was made. Since that time 
we have supplied Gas Radiators io heat all kinds of Rooms, Halls, Stores, Churches, 
Theaters, etc.; they are used in Bed Chambers, Sick Rooms, and wherever heat is 
required. And, because of their great success, several imitation Gas Radiators 
are offered, ‘‘said to be as good as Wolff’s;” but ‘none of them are as good. The 
WOLFF Radiator gives more and better quality of heat, at less cost, than any gas 
heater in the market. 


yp 
ye 


\s, m\\' . 


~ ia 
4 Wes.) 


In our Trilby Heater we again offer something mew, nevel and geod, as well as beautiful and 
pleasing to the eye. Most Stoves, Heaters and Radiators in us@ heat the tep of the room, leaving the 
fleer cold (hence keep the head warm and the feet cold). Our Trilby Heater warms the floor first; 
then the heat rises gradually, warming the whole room comfortably, cold air being drawn in from the 
bottom (passing between the heated radiating flues) and thoroughly warmed before passing out at the 
top, while the gas, mixed with air, is burned in our ‘‘ Patent Incandescent Iron Fires Burners,” which 
greatly intensifies the heat, causing an extra amount of heat to 
be radiated, or thrown off onto the floor, while the products of 
combustion are carried up through radiating iron flues to the top 
of the Trilby Heater, and downwards and out through opening to 
flue or chimney pipe connection, making a current or outlet for 
burnt gas or impure air, thus causing perfect ventilation in the 
room. 

The Trilby uses less gas and gives more and better heat than 
any other Gas Radiator in the market. 


\ 









MANUFACTURED BY 


THE WOLFF GAS RADIATOR 
syse meme tna, rac aee aes MANUFACTURING 00, 


and Nickel Plate. Office, 164 Franklin St., New York. 
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These are the Handsomest, Best Finished 






These Gas Radiators are no experiment. 


Th b last S 
and Most Powerful Gas Heaters in ey were brought out last Season 





and an immense number sold, and 





the World. They give the greatest 







every one gave perfect satisfac- 





amount of Heat for the quantity tion, This Season they are 


better than ever and right up 
of Gas consumed, therefore 





to date in every respect. 


THEY ARE NOT OLD- 
TIME GOODS. 





being the most economical 










Gas Heaters to use. 





ow eer eee werey ret //// /ass- 





— 
ant 


TON ES 
CPO 


x 


pS 





The Patent 
Lighter Cocks 
used on these 
Radiators, . which 
have also been im- 
proved for this Sea- 
son, are the finest Cocks 
ever put on a Gas Stove. 
We manufacture all these 
Cocks ourselves out of the 
best Brass and by skilled labor, 
and they are not like the com- 
mon Cocks now used on Gas Stoves, 
and bought from the man who 
makes them the cheapest. 


BALTIMORE, MD. 






We also have 





ar. a 









something new 






in the way of a 
Square Gas Heater, 
which is the hand- 

somest Stove of the kind 
on the market. Send us 


















THE BEST IN THE WORLD. 


Made with 4, 6, 8 and 12 
Tubes, and finished in 
either Nickel or 
Bronze. 













an order for Samples and be 
convinced that the “FIRE KINGS” 
lead all others. Have you got 







our New Catalogue? If not, write 
for one at once. ——..—_1im 


A. WEISKITTEL «SON 
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JEWEL GAS STOVES 
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AND 


UP TO DATE. 


eee eeereceee 


Sept. 23, 1895. 














seeeeeeneeee 


% Two New Laundry Stoves. * 
%* Six New Square Junior Stoves. * 





WRITE FOR 1895 CATALOG. 





ae 56 Cooking Appliances. 
= Not a Padded Book. 


This is One of Eight New Ranges, 


GEORGE M. CLARK & COMPANY, Makers, CHICAGO. 


Eastern Agency, 152 & 154 West 23d 8t., N. Y. City. 


WILLIAM M. CRANE & CO. 


Office, 838 Broadway; Factory, 428 & 430 W. 14th St., NEW YORK CITY. 








SEND FOR NEW CATALOGUE. pS eps DEAS SEND FOR NEW CATALOGUE. 





We Carry the Most 
Complete Line of 


Tailor Stoves, 
Soldering Furnaces, 
Griddles, 

Waffle Stoves, 

Hot Plates, 

Gas Kilns, etc., etc. 
A New Line of 
Radiators. 


Gas Appliances in the 
Country. 

Gas Fires, Gas Logs, 
Fire Place Heaters, 
Ranges, Broilers, 





Laundry Stoves, 





Send or Description of our NEW VULCAN Gas Furnace, for HOT AIR or HOT WATER. 


Gas Controllers, Meter,-and Service Cocks, Independent, and Hose Cocks, and 
Fittings of all kinds, with Extra Large Gas Way. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILCOX. Treasurer. GEO. H. SAGE, Secretary. 


BERLIN IRON BRIDGE CO. 
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The above illustration, taken direct from a photograph, shows the construction of an Iron Truss Roof, with a Traveling Crane, both of which 
were designed and built by us for the Narragansett Electric Lighting Company, at Providence, R.I. The illustration is taken in the 
Dynamo Room, which is 60 feet in width by 200 feet in length. The side walls are of brick, with iron roof trusses covered with our 
Patent Anti-Condensation Corrugated Iron. This is the first roof ever built with this Patent Anti-Condensation Corrugated 
Tron, and after passing through three severe winters has shown no signs whatever of any dripping or sweating on the 
Corrugated Iron. We guarantee this Anti-Condensation [ron Roof Covering not to drip in the coldest weather. 





Write for Illustrated Catalogue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 











AL#x. C. HumPpuHrers, M.E., ARTHUR G. GLASGow, M.E., 
MARHATTAN LIFE BUILDING, CaBLe ADDRESS, 9 Vicrortia ST., 
(64 Broapway,) LONDON & NEW YORK, LONDON, 8. W., 
NEW YORK. *" HUMGLAS."* ENGLAND. 


HUMPHREYS @€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 










WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J- BR. BauUMPHREYs. 
Frice $1. 


A. M. CALLENDER & CO., No 32 Pine Street New York 
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(Copyrighted, 1894, by the AMERICAN METER Co.) 


AMERICAN METER C0. 


ESTABLISHED 1834. INCORPORATED 1863. 
NEW YORK AND PHILADELPHIA, 
CHICAGO, ST LOUIS, 
SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 


OCTOBER, 1895. 






































Table No, 2. 
Table No. tl. | NEW YORK 
FOLLOWING THE CITY. 

MOON. ALL Nieut 

LIGHTING. 


Day or WEEK. 


sf “, Rc i as Extin- 
Light. Extinguish.|| Light. guish. 


| aM 


ores | 
T 


Tue. 1 3.40 am! 5.00 AM 
Wed. 2|No L. |NoL. |: 
Thu. | 3\NoLeuiNoL. | 
Fri. | 4\NoL. |No L. 
Sat. | 5| 600 pM! 7.10 
Sun. }| 6.00 7.40 
Mon. 6.00 | 8.10 
Tue. | 8| 6.00 8 50 
Wed.| 9| 6.00 | 9.50 
Thu. | 6.00 10.50 
Fri. (11) 6.00 1Q/12.00 : 
Sat. |12] 6.00 20 
Sun. 5.50 30 
Mon. | 50 10 
Tue. 50 10 
Wed. 50 10 
Thu. 50 NM 10 
Fri. 50 10 
Sat. 50 10 
Sun. 40 20 
Mon. 40 20 
Tue. | 2% 10 20 
Wed. |2: 20 20 
Thu. |: 9.20 20 
Fri. |25/10.20 F 20 
Sat. |26/11.30 20 
Sun. |27|12.30 am} 5.30 
Mon. |28) 1.: | 5.30 
Tue. |29| 2.5 | 5.30 
Wed. |30) 3.5 | 5.30 
Thu. |31| 4.: 5.30 


























HK =2 Or Sr Or Ste St Sr or Or © 
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t Or Or Or Or Or Ot Or Ot Or Ot Or Ot C1 Ot Ot St Ot vO 
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TOTAL HOURS LIGHTING 
DURING 1895. 





By Table No. i. By Table No. 2. 

Hrs. Min. Hrs. Min. 
January ....237.00 | January....423.20 
February. ..196.40 | February. ..355.25 
March. ....195.50 | March.....355.35 
April.......165.30 | April......298.50 
Die  xitens 153.40 | May 

138.20 | 

146.30 | 
August ... 152.50 | 
September ..165.10 | September. .321.15 
October....186.10 | October .. ..374.30 
November... 204.10 | November ..401.40 
December..219.30 | December. . 433.45 











Total, yr..2161.20 | Total, yr...3987.45 
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P. H. & F. M. ROOTS Co,, 


Connersville, Ind. 


GAS EXHAUSTERS. BYE-PASS VALVES. 
























AUTOMATIC GAS GOVERNORS. 





GAS VALVES. PIPE FITTINGS. 

















Ladles| bas 


Ingroved 
























Write for Illustrated Catalogue. 


Estimates submitted on application. 


P. H. & F. M:. ROOTS CoO., 


Connersville, Indiana. 


COOKE & CO., Selling Agts.. 163-165 Washington St., N. Y. City. 
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THE UNITED 
GAS IMPROVEMENT CoO. 


DREXEL BUILDING, PHILA., PA. 









































Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 
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Standard ‘‘ Double Superheater’’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or ““Distillates.” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 











PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN 
GAS CONSTRUCTION Co., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 


IMPROVED LOWE WATER GAS APPARATUS, 


Special No. | Setting, for Small Works. 

Stanidard Setting, Cin inepondent biets, All copacti. 
Double Superheater Setting. Separate Carbureter and Superheater. 
Improved Double Superheater Setting, Gwin; jones 


of the Carbureter (Patented Nov. [3th, 1894). This IMPROVED SETTING can be applied to 
the ordinary Settings now in use. 











All settings (except No. 1) are built with or without our Ball Valve Connection for ‘up and down runs.” Our Apparatus will use any 
grades of Oils or Naphthas, Gas House or Oven Coke, and Anthracite Coal. Results guaranteed. 


GENERAL GAS WORKS CONSTRUCTION. 


Purifiers, Holders, Coal Gas Benches, Hub and Flange Valves, Street Main Specials, Condensers, Scrubbers, Ete 
New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 


“==  __ |NEW YORK MARINE PAINT CO. 

















LUDLOW VALVE MFG. 00., Successors to ey tei & HADDEN. 
MANUFACTURERS OF $7 5 aes . 
VALVES, ogee Gas ox %, 
Double and Single Gate, } in. to'72 in., outside and P Pathe 
inside Screws. Indicator, etc., for Gas, coe OF _ 





Water, Steam, Oil and Ammonia. 


PAINT “" Holders 





4 % 
4 x And all Ironwork about Gas Works. 
7 2 POUGHHREEPsifn, N. Y. 
&% 4 
5 | |GASHOLDER PAINT. 
m 4 Use Onl 
2 ° |THE COVERNMENT WATERPROOF PAINT. 
Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 
e ; THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 
c a CHAPMAN VALVE MANUFACTURING C0,, 
Ayéraic Main Dip Regulators, Chock Yalvs Valves and Gates for Gas, Ammonia, Water, Ete. 
Foot Valves, Yard Wash and Fire Aydrants. Also, Cate Fire Hydrants with and without Independen 


Nozzle Valve. All Work Guaranteed. 


Works & Gen’l Office, indian Orchard, Mass, ‘Treasurer's Office, 72 Kilby & 112 Milk Sts., Boston Mass 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Officé, L. M. Rumsey Mtg. Co., 810 North Second St 


OFFICE AND WORKS: 
938 to 954 River. St., & 67 to 83 Vall Av. 
TROY, NY. 














Sept 23, 1895. American Gas Light Fournal. 511 


NATIONAL GAS«x> WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY TWO YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 














Plans and HEstimates Upon Application. 





IRWIN REW, President & Treasurer. N. A. McCLARY, Secretary &Gen’l Manager. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Suceessors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“IRON SPONGE.” J gery 











substitute for lime. We guarantee a large saving, both in cost of material and labor. 





OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION. 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carhon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use tem profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 


WILBRAHAM BAKER BLOWER COMPANY, IRON MASS 


Successors to WILBRAHAM BROS., For Gas Purification. 


Philadelphia. Pa., Acts immediately, and more efficiently 


SOLE MAKERS OF than any other purifying agent 
now in use. 


THE HUNTOON GAS GOVERNOR, ‘renin: cenica wort 


JOHN SCHRIEVER, Manager. 
The Best Governor in the Market for Rotary or | Greenpoint Ave. & Newtown Oreck, Brooklyn N.Y 


a DOUGLAS’ FERRIC OXIDE 


For Gas Purification 
Wilb h CG E=h ¢ Is a superior natural Hydrated Oxide of Iron. 
ra am as aus ers, Will give a higher purification per bushel than 
: any other material. We ship the pure Oxide 
: of Iron, containing no sawdust, thus effecting 
BAKER ROTARY PRESSURE BLOWERS a saving in freight, leaving the consumer to 

j furnish the diluent a a nominal cost. It is nt 

used by the largest gas companies in the West 


Amd Rotax,y Pistom Put ps:.| 232 
Catalogues and Prices on Application. | H.W. Douglas (essé'nosny) Ann Arbor, Mich 
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amperes PRE RAKINS & GCO,, 9 isu: 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals «« Cannel. 
Ocean Mine Youghiogheny Gas Coal, 


From Ealtimore. 


Clinch Valley, ThackersLogan Gas Coals 


From Norfolk, Va. 


Old Kentucky Shale and 0. K. Boghead. 


From Kentucky, 

















The Most Valuable Enricher Now Obtainable. 
Second Only to the Celebrated Australian ‘Shale. 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 


BERWIND-WHITE COAL MINING COMPANY'S 











Ocean Westmoreland Gas Coal. 





;  STRIGTLY High Grade.... . 

Offices : Carefully prepared. 

85 Broadway, New York. . For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 





BUTTS CANNEL These are Facts. 


possesses such BUTTS CANNEL THE MINE 's tocated in the heart of the 
NATURAL ADVANTAGES FOR GAS Coal Region, within 40 miles of Pittsburgh. 
that we are able to offer positive ssn eg RAILROADS. 1: has track connection 


assurance of its ECONOMY as with Penn. & Erie Rys., making favorable rates 
against OIL or other CANNELS THE WEIN. It averages nine feet thick of 


FOR CAS ENRICHINC. THE YIELD. Thirty Candle Power Gas, 


The GOFF-KIRBY COAL CO. BYE-PRODUGTS, vncncettes core 
CLEVELAND, OHIO. 





More Tar than Pittsburgh Coal. High in Ammonia. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COrk§:,:E.. 


MINES, = «© Clarksburgh, Harrison Co., West Va. 
WHARVES, = «= «= Locust Point, Baltimore, Md. 
OFFICE, = = = 44 South Street, Baltimore, Md. 
ROUSSEL & HICKS, BANGS & HORTON 


t AGENTS, } 


71 Broudway, N. Y. 60 Congress 8t., Boston. 


ENRICH YOUR GAS 





“Bear (’REEK” (CANNEL 


14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 


ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


MACFARLANE & CO., Louisville, Ky., Agts. for U.S. and Canada. 


HENRY G. SGHEEL, 


Tidewater Sales Agent and Shipper of High Grade Westmore- 
land Vein, Youghiogheny, and West Virginia 
Thoroughly Screened 


GAS COATS. 


Superior a) Gas Cannel, Connellsville and Mountain 
Coke, Clearfield and Cumberland Vein 








Steam and Smithing Coals. 


Room 176, Washington Building, No. 1 Broadway, N. Y. City. 








KELLER ADJUSTABLE 


Swene, Simple, Durable. Will 
rush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence So,icited. 








- WILBUR H. TOWNSEND, — 


SROKER AND DEALER IN 


Naphthas, Gas and Fuel Oils and Crude 
Petroleum for Gas Companies. 
Room 115. 29 Broadway, N.Y. City, 


COKE CRUSHER, | 


-— Tan 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ="< Prepared for Gas Purposes, 





'rheir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 























EpMuND H. McCuLLouG3a, Prest. CuHas. F. GODSHALL, Treas. H. C. Apams, Sec, 


THE WESTMORELAND COAL SO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
| Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO., 


OHIO CRUDE OIL, 


38 to 41 Degrees Gravity. 
‘Toledo, O., and Pittsbureh, Pa. 














Standard Oil Company, 


GAS NAPTHA. 


DEEPwWPARTTMEN'T. 


GAS NAPTHA. 





Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York Citv. 
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_ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





J,H. GAUTIER & COMPANY 


OORNEE OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Frick and 
Fire Sand in Barrels, 


H. Gavtter, Presi. Cuas. E. Grecory, Vice-Prest 
Davin R. Day, Sec. & Treas., Gen’] Mangr. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 





LACLEDE FIRE BRICK MFG. CO., 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFIOE AND DEPOT 
901, 903, and 905 Pine Street, 


ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Cas Retorits, 


TILES, FIRE BRICK. 





Office, 88 Van Dyke St., Brooklyn, N. Y 
-_ 


AND EVERYTHING IN THE FIRE CLAY LINE. 





ADAM WEBER, Proprietor. 


Manhattan Fire Brick and Enameled 
Clay Retort Works, 


Works, Weber, N. J. 


Office, 633 East aye St, New York. 


Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 











FIRE Bric | 


Cray RETORTS# 














Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sis 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiIiLLIAM GARDNAR &@ Son. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 














HENRY MAURER & SON, 
(ESTABLISHED 1856.) 
RETORT WORKS 
WORKS, Perth Amboy, ¥. Z. 
OFFICE, 418 to 422 East 23d St:, N. Y 
Clay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 
GEROULD’S IMPROVED RETORT CEMENT. 
et a en 3 ~y 

and ious int wor Sale aemaelte oath 


In Cask 400 to 8) Tee at 5 ts nd 
p Casks, poun cen’ pow 
In Kegs, 1€0 to 200 BO per. 

In Kegs less than 100 “ 


Cc. LL. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ills. 


oF oo + 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal o1 
Ceke can be used as Fuel in Furnaces. 








THOS. SMITH, Prest. Av@ust LAMBLA, Vice-Prest. 4 Supt 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


ed and Buff Ornamental Tiles and Chim 
uey Tops. Baker Oven Tiles 12x 13x32 
and 10x10x2 


WALDO BROS., 88 WATER 8T., BOSTON, MASS 
Sole Agents for New England States. 








Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 


and of Gas Cooking and Heating Appliances. 


A.M. CALLENDER & OO., 32 Pine Street, N. Y. City. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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PRED. BREDEL, 6.6, 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





x (as Apparatis. x 





No. 118 Farwell Avenue, Milwaukee, Wis. 








GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


70 Rush St., Near Division Ave., Brooklyn, N. ¥. 








The Cas Engineer’s 
Laboratorv Handbook. 


By JOHN HORNBY, F.I.0. 
Price, $2.50. 
A. M. CALLENDER & CO., 82 Pine Street N. Y. City 


FLEMMIN(G’S may 
Generator-Gas Furnace 














J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 
dees teetieeereenene an aie 








AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER & OC’). 
32 Pine Street, N. ¥ 


GREENOUGH’S 


“DIGEST OF GAS LAW” 


Frice, $35.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a Sook of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound, Orders may besent i 
A. M. CALLENDER & CO., 32 Pine 8t., N.4 








The Miner Street Lamps, 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 





BINDER ~ the JOURNAL 


oe. 
DURABLE. 
LIGH’ HT. 


SIMPLE 
CHEAP. 


HANDSOME. 


Price, $1. 


A.M. Callende 
&Co., 


82 Pine st., 
N. Y. City 








MANUFACTURERS OF 


Globe Lamps, 


Stations, etc. 


LAMP POSTS 


A Specialty. 
Office and Salesroom, 


137.& 139 W. Broadway, New York City. 


Gas Companies and others intending to erect Lamp 








and Posts wilkdo well to communicate with us. 











Parson's Steam Blower, 


fOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. ‘They will be sent to anv responsible 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


H. E. PARSON, Supt... 621 Broadway, N. Y. 


e party for trial. No saie 











516 American Gas Light Fournal. Sept. 23, 1895. 


DAVIS. & FARNUM MFG. Co. 


WAIL. TEHAM, MASS. 
PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 


























Single, Double and Triple- 
Lift 


Gasholders 


of any Capacity. 


Tubular, Pipe and Sinuous 
Friction 


Condensers 


of all Sizes. 





a Roof Pennine 
and Floors. 


Steel Tanks 
for Gasholders, 








PURIFYING BOXES, CENTER SEAL 
OR VALVE CONNECTIONS. 


BENCH WORK, REVERSIBLE LIME 
THs. 








SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus meus, for a Complete Gas Plant. 


— ALSO — 


GAS AND WATER PIPE, FLANGED PIPE, 
— House Work, and Special Castings of all Description. 








= 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 





Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD &CO. 


BALTIMORE, MD. 








PURIFIERS. 

















triple, Double & Single-Lift 
GASHOLDERS. 
Taare CONDENSERS. 
[ron Holder Tanks, si 


Scrubbers. 


ROOF FRAMES. 


Girders. 


Bench Castings. 
OIL STORAGE TANKS. 





BHEAMS Boilers. 





Three Four-Lift Gasholders, each of 4,289,600 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 











MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


FIELDS ANALYSIS 


For the Wear 1894. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 
Twenty-fourth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD Accountant to the Cas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A.M. CALLENDER & CO., -. No. 32 Pine Street, N. Y. City. 
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R. D, WOOD & CO, "zi: The Mitchell Scrubber, Patented. 


400 Chestnut Street, Philadelphia, Pa. SS a a a oe 











MANUFACTURERS OF 


CAST IRON PIPE. 


} 
} 


Titieiien 


—— wae _—— wwe 


BUILDERS OF @ m Sal ial all ie OL (mii Ly im! 
Gas Fiolders, it a 
Single, Double and Triple Lifts, with or without Wrought Iron 4 i? . + a 84 
or Steel Tanks, Re a oe | ae 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor § 


Send for Pamphiet. 
Dunham Patent Specials. 


ISBELL- PORTER ., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0rricts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


{TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 


























BUILDERS OF 


Gas Hoolders. 
Single and Multiple Section Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or ‘“D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LOOMIS PROCESS, | weewmie car somnans o wn son 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under a stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, ’Pa. Also, SERVICR mnS, DRIP PUMPS, end STRUT 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. Oo. A. GEFRORER, . 


BURDETT LOOMIS, - - Hartford, Conn. rh a oS A te 
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—— 


GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 



























H. RANSHAW, Prest. & Mangr. T. H. Brrou, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING 60. 


GASHOLDERS, 


Of any Capacitv, with or without Wrought Iron or Steel 
Tanks. 






Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


y Cimcinmnati, Ohio. 


George Shepard Page’s Sons, 


The ‘Standard’? Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 
















SS _- 














The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. GO Wrall Street, New York City. 
GEORGE R. ROWLAND, H. C. SLANEY, T. G. LANSDEN, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer,| tS Fin sineer Consul ing and Contracting Gas Engineer 


‘ Estimates, Plans and Specifications for New Works (Coal 
Drawings, Specifications and Estimates furnished for the con ixt tree rooklyn N. Y. 
struction of new works or alteration of old works. Special 466 Sixth 8 t, B 7 or Water Gas), and for Extensions or Alterations. 
attention 





given to Patent Office drawings. Plans, Specifications and Estimates furnished for New | A : 
Utfice, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. | Security Bidg. (Room 206), St. Louis, Mo. 


WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorkE City. 


. ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 








Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


: Single or Telescopic. With or Without Iron or Steel Tanks. 


OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


















Retort Lids, Hydraulic Hoist Purifier 


JAMES R. FLOYD & SONS 


West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Carriage, Crosses, Tees, Bends, Angles, Reducers, 8-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK=-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 
HEARNE CENTER SEAL, Operating One, Two, 


Successors to HERRING & FLOYD, 
Oregon Iron Works, 


Three or Four Boxes. 
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INTERESTING TO GAS MANUFACTURERS!  §f 


The 
Ss ze 7 
Wilke Ghina Kiln. 


For Firing Decorated China 


with Illuminating Gas. © 4 


AWARDED THE HIGHEST HONORS, MEDALS 
AND DIPLOMAS AT THE WORLD’S 
COLUMBIAN EXPOSITION. 


Many Valuable Improvements 
added to this Kiln in 
the Last Year. 


Not a Toy, but a Practical 
Kiln. 


Has Never Failed to Give Satisfaction. 


Guaranteed to fire China suc-| 


cessfully, and without any dis- 
_ coloration from fuel used. 


Thousands in use, and not a 
single failure. 

Full directions furnished with each 

Kiln sold by which any amateur can 

fire it without any previous knowledge 


of this branch of the work. Send for 
descriptive circular. Address 


F. . WILKE, 


Richmond, Ind. 








A. M. CALLENDER & CO., 


The Gas Engineer’s Laboratory Handbook. 


By JOHN HORNBY, F.I.C. Price, $2.50, 
No. 32 Pine Street, New York City. 





eSNG 
2 ge UT 

















Cranes, 
Water and Gas Pipe. 


For special information and prices, write to 


The Addyston Pipe and Steel Co., 
Cincinnati, O. 


‘JOS. R. THOMAS, 
No. 32 Pine Street, N.Y. City. 


Gas Engineer and Contractor. 


. PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED. 


Contracts taken for all Appliances 


























required at a Gas Works, 
Either for New Works or Extensions to Old Plants 












Sept. 23, 1895. 


American Gas Light Journal, 


521 











GAS AND WATER PIPES. 








GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pips 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENEBAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 














Management of 
Small Gas Works. 


By C. J. R. HUMPHREYS. Price, $1. 


A. M. CALLENDER & CO., 32 Pine 8r., N. Y. Crty 





The Chemistry of 
Illuminating Gas. 


By NORTON H. HUMPHRYS. Price, $2.40. 


A. M. CALLENDER & CO., 82 PINE 9t., N. Y. Orry, 





WARREN FOUNDRY 


Established 1856. 








AND MACHINE CO., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


Y CAST IRON WATER AND GAS PIPE 


FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 








M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 


Ofiice, Corbin Building, 192 Broadway, N. Y. 





GEORGE ORMROD, Mangr. & Treas., Emaus, 
JOHN DONALDSON, Prest , Bote Bildg., Phila., Pa 


‘EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 








1894 DIRECTORY 1894 


OF mareeenesaniverrepenwanted GAs COMPANIES 


Price, 


A. M. CALLENDER 


& co. - - 


$5.00. 


No. 32 Pine Street. New York. 














N. Y. AGENCY, 





Factory 











Bartlett Lamp Mig. Co., | z 


and Office 


Erie, Pa. 








39 & 41 W. Broadway, 
New York City. 


Telephone, 1125 Courtlandt, 
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Special Attention Paid to 
REPAIRING METERS OF ALL MAKES. 







| ESTIMATES FURNISHED 
ON APPLICATION. 











METRIC METAL Co., 


MANUFACTURERS OF 


fry fas Meters 


FOR ALL KINDS OF SERVICE. 








Aqts., McELWAIN E-RICHARDS CO., 62.8 64,W. Maryland St., Indianapolis, Ing 
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NATEIANTEL TUERTS, 


153 Franklin St., Boston, Mass. 
a Cc. w. BHINMAN, - - Manager. 








MANUFACTURER 0: 


DRY GAS METERS. 
Station Meters of any Capacity. 


é Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
ele oe METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


— enabled t 
pompiy “nd answer orders Apparatus for the Chemical Testing of Gas and Gas Liquor. 











CHARLES E. DICKEY. JAMES B. SMALLWOOD. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 











CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 





“Success” and “Perfect” Gas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street; Philadelphia, Pa. 


MANUFACTURERS OF 


Gonsumers’ and Station Meters, 
Standard Photometrical#«Analytical Gas Apparatus 


‘*Sun Dial” Gas CookiNG AND Heatina STOVES. 








Particular attention given to Repairing GEORGE B. EDWARDS, Agent, 
Meters and Scientific Apparatus. ... . 113 Chambers Street, N. Y. City. 


THE KEYSTONE METER CO., 
Faetory and Office, ROYERSFORD, PA. 

















WESTERN MANAGERS : PACIFIC : 
CAHILL, SWIFT & CO., ‘ WIESTER & CO., 
121-207 South Seventh Street, 15 & 17 New Montgomery St., 
ST. LOUIS, MO. SAN FRANCISCO, CAL. 





Gas Meters and Gas Stoves. 
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GAS METERS. 








GAS METERS. 





GAS METERS. 











WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFIELD, Sec. and Treas. 


THE AMERICAN METER CO. 


Established |1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


BManufactorics: GAS STOVES. ao PP cate . ‘e 
SUGG’S “STANDARD” ARGAND BURNERS, 27 S. Clinton Street, Chicago. 
wp: ng rae agp SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arc 22 8., ° 


Wet Meters, with Lizar’s “Invariable Mcasuiring”? Drum, 222 Sutter Street, San Francisco, 








HELME & McILHEN NY, 


(Established 1848.) 


(sas Meter Manufacturers 


1339 to 1349 Cherry Street, Philadelphia, Pa. 
Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNOBS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 








| cs, 





D. McDONALD & CO., 


Batablished i854. 


154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 








MANUFACTURERS OF 


> Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’I Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. | 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved howe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


— aa 
Catalogues, Plans and; Estimates Furnished upon Application. 





Sila, 








LOWE WATER GAS APPARATUS, MERRIFIELD-WESTCOTT-PEARSON SETTING. 
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The Advertisement of the 


‘ OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadelphia, 
Now York, {8 Vesey St. Boston, {9 Peari St., Chicago, 245 Lake St., 
: ; Occupies this space every alternate week. 


JOHN J. GRIFFIN & CO,, 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. , 75 N. Clinton St., Chicago. 
WM. 8. GRIBBEL, Manager. FREDERICK WAUGH, Manager. 






























MANUFACTURERS OF 


(i m\ STATION METERS, 
ae) CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Etc. 


Pacaeigt Attention Giwen to All ering. = 


OUR SPECIAL NATURAL GAS METER 
Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 


This Meter is an un- 





























SIMPLE. 


qualified success in 





a 


ern 


DURABLE 





Great Britain. 








Its simplicity of con- 








. ACCURATE -. 


struction, and the 


























ere positive character of 
RELIABLE : 
the service performed 
All Parts by it, have given it 
Interchangeable pre-eminence. 














Needs only the care given an ordinary Meter. Saves MONEY, TIME and 
CONSUMERS, "Dispenses v with “DEPOSITS” and increases OUTPUT. 





